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Orders and Shipments 

Shipments will be expedited if orders are sent to the com- 
pany's branch sales office in whoRe territory the contractor 
is located. See list of offices on page 3. 

All shipments are carefully rechecked before delivery to 
transportation company. Any claim for error should be 
accompanied by our packing list and made within 5 days 
after receipt of goods. 

_ Breakage: Please examine shipment promptly upon ar- 
rival. Do not receipt for material as being in good order 
until it is so delivered to you. If damaged, insist that 
transportation agent note same on your freight or express 
bill, otherwise your claim for damages will not be allowed 
by them. 

Letters and Telenams: Correspondence other than to 

the branch sales office should be addressed to the general 
offices at 1523-41 Davenport Road, Toronto, 4, Ont. 

Return of Material: Shipping instructions must be se- 
cured from the general offices or the branch office be- 
fore returning any material. All shipments fniist be sent 
prepaid to the factory at West Toronto, Ont. A memoran- 
dum of the materials returned, with name of job from 
which they come, should be enclosed with shipment. All 
material returned is subject to a minimum handling 
charge of 10% and if used or damaged, additional charge 
will be determined by condition of material when received 
and inspected at factory. 

Payments: Payment of all accounts should be made to 
the general offices in Toronto, 4, Ont. only. 

Prices: All prices (except net prices) are subject to pre- 
vaihng discounts, f. o. b. factory. 



Guarantee 

All products manufactured by the C. A. Dunham Com- 
pany, Limited, are guaranteed against defects in material 
or workmanship. This guarantee is for one year from date 
of shipment, and covers only the furnishing of a new part 
or article for the one found defective and does not include 
any damages, or claims for labor, or other expense in making 
the change. 
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The name Dunham stands for prog- 
ress in the scieiice of heating, for qua!- 
iiy in product, for integrity in manu- 
facture and in service, and for an 
idealism that is interpreted by conserv- 
ative business principles which are as 
clean cut and straightforward as they 
are resourceful. 

A Dunham System means heating 
service to the owner. That is what he 
buys. He invests his cash in certain 
metallic fittings, etc., but he does iwt 
buy those parts that he may possess 
them, but that he may possess that 
which they mahe possible. The bill of 
sale lists risibilities, yet he is buying, 
and we are selling, the unseen. In 
every Du}iham installation, service is 
sold, but Dunham service means more 
than the physical heating serv ice . Dun- 
ham service is the hwwledge, the ex- 
perience, the applied science that is in 
and back of every installation, and 
which makes possible the delivery of 
efficient economical heating. 
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Introduction 

This is the fourth issue of the Dunham 
Hand-hooJi consisting of compiled informa- 
tion on the Dunham Systems of Heating and 
Dunham appliances, as well as some standard 
tables and data on subjects analogous to heat- 
ing. 

This is not a text-hook, but a hand-book: o. 
ready reference for those specifying, installing, 
or using heating appliances, or a system of 
heating. 

The Dunham Differential Vacuum Heating 
System is detailed in the first section of this 
book (P<^§^s 23 to 63). This system repre- 
sents the very latest developments in the science 
of heating of buildings. I regard this as of 
unusual interest and of great importance he- 
cause of its relation to the world problem of 
fuel conservation. 

We covet the opportunity of cooperating 
With Architects, Engineers and Contractors in 
the application of this System of Low Temper- 
ature Steam Heating. 

If at any time you should desire some spe- 
cial information on this System, or on the sub- 
ject of heating, the various department execu- 
tives of our organization are at your service. 

A letter addressed to the Company's Office 
at Toronto or London will reach the proper 
hands for attention, or, better still, consult your 
telephone directory for the address of our office 
in your own city; an Engineer Will counsel 
you on any project. ^ 

President. 
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Look for the Name 
DUNHAM 





Trap Used on Different ia] 
Vacuum Heating Systems 



Trap Used on Low 
Pressure and V^acuum 
Return Line Systems 




Dunham Radiator Traps and Valves 
Bear the Name DUNHAM 
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Patented in Canada 1927 and 19l>>>, 

Also patented in the United Stales, 

Other patents pending in Canada, the United States 

and foreign coantries. 
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Satisfactory Heat 

A CONSTANT predetermined temperature maintained 
/-\ within a building irrespective of outside weather, is 
1 Y SATISFACTORY HEAT. This heat must be de- 
livered noiselessly, economically and be quickly available 
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Fig_ 905 

The One-pipe heating system 

in the quantity desired wherever and whenever wanted, 

A satisfactory Heating System will supply through the 
radiators that amount and degree of heat which will 
balance the heat loss from the building and will maintain 
a constant inside temperature. 

It is equally important that a modified heat be supplied 
during the milder weather which exists in most localities 
for 95% of the heating season, as well as that an adequacy 
of heat be available for the most severe weather 
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Satisfactory Heat 
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Overheating has long been an engineering problem. The 
Dunham Differential Vacuum Heating System solves that 
problem and gives SATISFACTORY HEAT. 

During the greater part of the heating season this sys- 
tem heats the building with steam at sub -atmospheric 
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Fig. 906 
The old Lwo-pipe heating system 

pressures; this means steam at temperatures less than 212" 
which results in a pleasant, comfortable and healthful 
heat. 

The Dunham Thermostatic Radiator Trap makes such 
heat possible. It automatically permits the heat to be 
distributed quickly, noiselessly and uniformly throughout 
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Satisfactory Heat 
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the entire heating system. This trap, which operates under 
pressures from as low as a vacuum of 25 inches of mercury 
up to 25 lbs. gauge pressure, insures the radiators working 
up to their full capacity and maximum efficiency at widely 
varying steam temperatures without passing steam. 




Fig. 907D 
The Dunham Home Heating System 

History 

One of the first types of steam heating systems used was 
the One Pipe System. The steam was expected to enter the 
radiator through the same pipe that the water of con- 
densation returned to the boiler. The air. originally in the 
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Satisfactory Heat 



%,•' •\ll' *!••'• I|lll ■|tll-l'H|II 'l\ lltil ri|lMMFt<|k'l'llltk*II 



■■'■""■■!■ "'U III HIJimillK 1 1 mil 111 iiuiiiiminHii>i:4iiiiiai<*liliiuat I : . 



radiators, arid that entering subsequently, was expected 
to find its way from the heating system through the air 
valve on each radiator. The exit provided for 3ie release 
of air was small, so the release of air was not rapid and 
was compressed in the radiator, keeping a large portion 
of its surface cold, and mixing with the steam prevented 
the surface from transmitting its maximum heat. See 
Fig. 905 (page 9). The use of only one pipe for supplying 
steam and returning the water (condensed steam i caused 
a large quantity of water to be held in the radiators re- 
sulting in objectionable noises, oising to the mixing of 
steam and water. This accumulation of water within 
the radiators at times lowered the boiler water line 
considerably below normal. There was further difficulty 
in controlling the heat given off by the radiators, because 




Fig. 1163 
Dunham Differential Vacuum Heating Sj'stem for Home: 

12 



Satisfactory Heat 



HinuiiinuiiiiiiniMiiiiiMiniiianimiiiiiinnMiiiiiimiiimiiHiiiiiMiiiiuiuiimiiuiiiikuiuiu.iiuuihiiuHiuiiiiiuMMtiiutiiiiiaMiiiriiiiuuLiriiiini 



when the inlet valve was partly closed to reduce the in- 
coming steam flow, the water of condensate could not drain 
out of the radiator. 

THE TWO PIPE HEATING SYSTEM was another 
attempt toward securing satisfactory heat by merely 
adding a second pipe line to the system, but did not over- 
come the defects of the One Pipe System, because the 
air valve was still relied upon for the release of air. Fur- 
thermore, steam from one radiator would pass into an- 
other radiator through the return piping. See Fig. 906 
(page 10) thus pocketing the air in the radiator between two 
walls of steam and preventing the radiators from thorough- 
ly heating. The condensate, in trying to leave the radiator, 
encountered this steam from the return line, resulting in 
water hammer and pounding. 

The Dunhamized two pipe systems using the Dunham 
Thermostatic Trap completely overcame these troubles. 
See Fig. 907D (page 11). They were the last word in steam 
heating until the advent of the Dunham Differential 
Vacuum Heating Svstem, see Fig. 1163 on preceding page, 
and also Figs. 1062E and 1173A on Pages 43. 44. respec- 
tively which show typical installations for large buildings. 

The Dunhamized two pipe systems such as the Home 
Heating. Return and Vacuum Return Line Heating 
Systems, however, lacked the ability to operate over a 
sufficiently wide range of pressures to permit ready control 
of the heat output in response to the wide variation in 
weather conditions encountered. Moreover, it could not 
readily operate with steam at sub-atmospheric pressures 
because the control was not suited for the purpose. 
The DUNHAM DIFFERENTIAL VACUUM HEAT- 
ING SYSTEM, therefore, provides all the advantages of 
previous heating systems but with the added advantage 
of greater economy, increased responsiveness, flexibility 
and comfort. 
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Research Laboratories 

Tbe Dunham Research Laboratories play an important 
part in the efficiency of design and of operation of all 
Dunham Appliances. Extensive tests and detailed studies 
of each element affecting design, performance and service 
conditions are constantly carried on. The Du nh am Differ- 
ential Vacuum Heating' System principle was fwoved by 
several vears operation in the experimental beating sj-stem 
of the laboratorv before the first ccnnmercial i n sta ll ation 
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Research Laboratories 
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was made. The results obtained in commercial installations 
confirmed the laboratory tests. The commercial product 
is also tested regularly, the laboratory tests being in 
addition to the regular factory test which every trap, 
valve or other appliance must undergo before shipment. 
Raw materials are also subjected to technical inspection. 

Radiator Tests. This and following pages show graphical 
results of radiator tests performed in our Research Labora- 
tories (completely equipped for. and continually conduct- 
ing, experiments in all phases of heating). 

Fig. 1060A shows that the radiator performed with a 
constant high surface efficiency averaging 99.94 per cent 
for the test period 332 hours. This result was due to a 
complete releasement of air from radiator with no water 
accumulation nor steam discharge into vacuum return line 
by the Dunham Dl Radiator Trap. 
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Chart showing the rapid warming of a radiator equipped with a 

Dunham Radiator Trap 
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_ Figures 908A. 93 lA and 932 show data which esta 
lishes clearly that the condition of low average radiat 
efficiency pictured in Figs. 90o and 906 on pages 9 and 
IS due to failure to release air and water. 

It will be noted by comparison of charts Figs. 90^ 
and 93 lA that the radiator equipped with a radiator tr: 
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Fig_ 1157 
atmospheric steam pressures maintained in radiator during test 
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Fig, 115R 
Inlet and outlet temperature w^^s uniform under varymg degrees 

of vacuum in the radiator during above test 
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Research Laboratories 
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Fig. 1155 
Another test, steam pressure approximately 25-inch vacuum 
















s* 



Fig- 1156 
Inlet and outlet temperatures of a radiator showing uniform operation 

under hi^h vacuum 
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The Dunham Systems 

■T^HE Dunham Systems of Heating may be described in 
its several adaptations to different classes of types of 
building as follows : 

The Dunham Home Heating System. 

The Dunham Return Heating System. 

The Dunham Vacuum Return Line Heating 
System. 

The Dunham Differential Vacuum Heating System. 
Each of these several designs is a complete two-pipe 
system, the great efficiency of which is made possible by 
the use of the Dunham Radiator Trap, which is installed 
at the return outlet of each radiator or pipe coil, where it 
stands guard against waste of steam and constantly re- 
lieves the radiation of the enemies of heating efficiency — 
air and water. 

The Dunham Home Heating System 

The system is simple in arrangement and design, easy 
and efficient in operation. It is. as its name implies, 
especially designed for the home or small building. It 
uses steam at very low pressure, not over eight ounces, for 
distribution of heat, which passes naturally through the 
steam piping and the Dunham Packless Radiator Valves 
into each radiator, where it is retained by the Dunham 
Radiator Trap until it has given off its heat, when, as 
water, it passes through the trap together with the air, and 
back to the boiler through the return piping. The air is 
released by the Dunham Air Eliminator, and the water 
returns nattirally to the boiler. The Dunham Air Check 
on the Eliminator permits the system to produce a strong 
vacuum under a declining fire, thereby causing the water 
in the boiler to contmue to vaporize on vacuum pressures, 
so that heat is held in the radiators for a considerable 
period. No troublesome air valves are used on the radia- 
tors. The end of each steam main is vented through a 
Dunham No. 1 A Trap into the return piping, and is dripped 
through a wet or dry drip pipe directly back to the boiler. 
It is necessary that the steam pressure be automatically 
regulated by a sensitive damper control. 

The Dunham Return Heating System 

This system comprises the simplicity in arrangement 
and design of the Dunham Home Heating System, and it 
is accompanied by the same maximum efficiency. It 
differs from the system already described in that it makes 
use of the Dunham Return Trap in addition to the Dunham 
Air Eliminator, which introduces the added feature of a 
positive automatic return of water to the boiler when it is 
desired to raise the steam pressure. The Dunham Con- 
densation Pump and Receiver is used on systems with low 
returns. 
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The Dunham Systems 
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The feature of a positive return under varying steam 
pressures up to lo lbs. makes this system particularly 
adaptable to apartment houses, small hotels and medium 
sized commercial buildings, schools and churches. 

The check placed on the vent of return trap permits the 
system to produce a high vacuum under a declining fixe, 
thereby causing the water in the boiler to continue to 
vaporize on vacuum pressures, so that heat is supplied to 
the radiators for a considerable period. 

This system makes possible the modernizing of old one- 
pipe and two-pipe gravity flow systems, materiallv in- 
creasing their efficiency by the introduction of the Dunham 
Radiator Trap at each radiator, insuring positive circula- 
tion without loss of steam, and permitting the removal of 
all sputtering, leaking air valves which are such trouble 
makers in these old heating installations. 

The Dunham Vacuum Return Line 

Heating System 

Simplicity again is the leading note of Dunham design. 
There is the system of steam mains and piping to supply 
all radiation, and the return piping to carry away the air 
and water of condensation. A vacuum is mechanically 
maintained in the return piping. Steam may be supplied 
direct from boiler plant, or through reducing valve where 
boiler pressiire is too high (over 15 pounds gauge) for 
direct service, or exhaust steam may be used, supplemented 
by live steam through a reducing valve. 

The returns all converge and grade to the suction inlet 
of a vacuum pump which may be either steam or motor 
driven. _ When motor driven pump is used it may also act 
as a boiler feed pump. Where exhaust steam is used, the 
discharge from the vacuum pump should go to a freely 
vented automatic receiver of a boiler feed pump, the 
vacuum pump not being used directly to feed the boiler. 
The system operates efficiently with steam at the lowest 
pressures, reducing the back pressure on engine to a 
minimum. 

The Dunham Differential Vacuum 

Heating System 

This new system is a two pipe system in which steam is 
supplied to the radiators at vacuums varying with the 
heat losses. It is so designed that a relatively constant 
difference m vacuum is maintained automatically between 
the radiators and the return piping (the vacuum in the 
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return line being slightly higher), thereby assuring a circu- 
lation of steam to and within the radiators whenever there 
is demand for heat. 

It is simple in its component parts requiring practically 
the same equipment as a vacuum return line system with 
the exception that : 

(1) A properly controlled vacuum pump having capac- 
ity to create high vacuums economically must be 
provided. 

(2) The traps must function under vacuums as high 
as 25 in. 

(3) The radiator valves must be of the all metal pack- 
less type and be equipped with regulating plates 
of the proper size. 

(4) The temperature controlling equipment must be 
selected to meet the requirements of each individual 
installation. 

The system is flexible in operation resulting in comfort- 
able and economical warmth for the occupants of the 
rooms in the milder months of early Fall and Spring as 
well as the extreme cold months of Winter. This is accom- 
plished by increasing the vacuum (which is synonymous 
with "cooler steam") during the mild weather and by 
lowering the vacuum or if necessary operating under 
slight pressure (which is synonymous with hotter steam) 
during the extreme cold weather. 

The average system of heating is designed with sufficient 
radiation to heat a building to 70 degrees when the out- 
side temperature is at the lowest for the season. However, 
smce the low or minimum temperature is reached or 
approached only a few days during the heating season the 
system has too much capacity during the average weather 
condition, and since no provision is made to vary suffi- 
ciently the temperature supplied to the radiators, the rooms 
are overheated. 

The Dunham Differential Vacuum Heating System 
saves this heat waste which amounts to 25 to 50 per cent 
of the total fuel consumption for the heating season. 



Dunham Air Line System 

This is a one-pipe steam system, using a Dunham Air 
Line Valve on each radiator in place of the usual sputtering 
air valve, with a system of air line piping which may 
discharge the air by gravity, or be attached to an air line 
vacuum pump. This system is particularly adaptable in 
making old one-pipe heating systems more efficient. It 
is easily and cheaply installed, and insures the quick 
removal of air from the radiators. 
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Bulletins 

FOR those desiring more detailed information 
about the Dunham Products and their 
method of application, bulletins are available 
and will be furnished upon request. 

The bulletins are numbered as follows: 

101. The Dunham Radiator Trap. 

102. The Dunham Float and Thermostatic 

Trap. 

103. The Dunham Medium Pressure Trap. 

104. The Dunham Packless Radiator Valve. 

105. The Dunham Oil Separator. ■ 

The Dunham Suction Strainer. 

106. The Dunham Pressure Reducing Valve. 

The Dunham Vacuum Pump, Gover- 
nor. 

107. The Dunham Air Line Valve. 

108. The Dunham Home Heating System. 

109. The Dunham Return Heating System. 

110. The Dunham Vacuum Return Line 

Heatmg System. 

111. How to Install the Dunham Home 

Heatmg System. 

113. Type 80, Bucket Traps. 

114. The Dunham Differential Vacuum 

Heatmg System rResidencesj. 

115. Tlie Dunham Differential Vacuum 

Heatmg System (Larger Buildings j. 

117. The Dunham Vacuum Pump. 

118. The Dunham Condensation Pump and 

Receiver. 
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Dunham Differential 
Vacuum Heating System 

Principles and Design 

A clear conception of the underlying principle is neces- 
sary in order to obtain the best results possible. The 
engineer should know what the Dunham Differential 
Vacuum Heating System really is in order to take full 
advantage of its possibilities. 

The system uses steam as a heating medium. This steam 
is supplied from the boiler direct or through controlled 
valves to the radiators at variable temperatures from 133 
degrees up to 212 degrees and higher if so required. The 
133 degrees temperature corresponds to 25 in. of vacuum 
at sea level, and 212 degrees to zero on the gauge. By 
furnishing steam at this wide range of temperatures, it is 
possible to vary the heat output of the radiation thus 
preventing overheating. For instance, in mild weather, 
steam is supplied at a low temperature, therefore the 
radiator will give off only a slight amount of heat (m fact 
one can hold his hand on the radiator). As the weather 
gets colder higher temperature steam is furnished until 
finallv in severe weather there may be a pressure on the 
radiation instead of the high vacuum_used in mild weather. 
See Figs. 1066B and 107oA (pages 2b and 24). 

It is generally known that water boiling at sea level will 
generate steam at 212 degrees while up in the higher- 
altitudes where the atmospheric pressure is less, water will 
boil at much lower temperatures. See Fig. 1220A. For 
instance, in Denver which is at an altitude of 5279 feet 
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Fig. 1220A 

above the sea level water will boil and generate steam at 

about 199.7°F. , ^ ., 

The same pressure conditions are duplicated m the boiler 
and system of the Differential Vacuum Steam Heating 
System. The temperature of the steam is governed by the 
Dunham control equi ^ment and the Dunham Differential 
Vacuum Pump, which removes the air from the system 
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thereby reducing the pressure on the water in the boiler, 
or causing the steam to expand through Reducing Valves 
when thev are used. 

The term "Differential" is applicable because a rel- 
atively constant differential in pressure between the radia- 
tor and the return is maintained, so that the air and water 
will constantly flow out of the radiators. The steam is in- 
duced to completely fill them. Due to this "Differential" 
complete circulation is obtained and the radiators through- 
out the building are heated uniformly. The "cooler" 
steam gives a "mild heat," which prevents overheating. 
This is more healthful, and less destructive to decorations 
and furniture, than the "hot" steam used in ordinary types 
of systems. 
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Fig. 1075 A 

Heat Ckjnrrol. This iHustration sliovvs how the room temperature is 
maintained uniformly under changing weather conditions, by var^-jng 
the steam pressure so that the heat given off by the radiator equaJs the 
heat lost by the building. 

This system is simple, eas>- to design and install and very 
economical in operation. 

The System was in the transition process from theory to 
practical application for many years. There was involVed 
in this problem a complete revolutionizing of the art of 
heating with the altering of Mechanical Appliances so as 
to function under the new conditions. 

There are many outstanding advantages in such a 

system. 

First and foremost it affords a solution of the problem of 
preventing waste of fuel through overheating of buildings, 
mcluding loss from excessive window ventilation in mild 
weather when only a minimum amount of heat is required. 

Mild weather constitutes approximatelv 95'^c of the 
heating season in most locaHties. 
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Dunham Differential System 

Past experience_indicates that this system will effect a 
fuel saving of 2b ^^ or more compared with previous 
types of steam heating systems. 

The Dunham Differential Vacuum Heating System fully 
meets the needs of a climate where variations in tempera- 
ture occur during the heating season. 
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Fig. 106SB 

The Steam Table Applied. Comparison of steam pressures, vol- 
umes and corresponding boilinK points. Steam is produced at lower 
temperatures and circulated just as easily at 20 inches of vacuum as at 
2 to 3 pounds gauge pressure. 

_ Fig. 1227 clearly shows how marked the daily fluctua- 
tions in outdoor temperature mav be. These changes may- 
be as high as 40 degrees within a period of 24 hours. 

Note the wide variations in the daily temperatures, as 
shown by the heavy irregular curve ma'-ked (1). This 
curve is an actual picture of each day's maximum and mini- 
mum temperatures during the heating season of 1926-27. 
Curve {2} indicates the average mean temperature over 
a period of 58 years. Curves f3) and (4i are the highest 
and lowest temperatures recorded between 1840-1927. 

_ A heating system must be designed with sufficient radia- 
tion to heat the building satisfactorily on the coldest 
winter day. Curve [4i governs what heating engineers 
term the "design basis" for a heating system in or around 
Toronto. Now note how curve (3) reveals the demand for 
a flexible heating system— one which will not overheat in 
mild weather, and yet will provide ample warmth w'hen 
lowest temperatures are encountered. Meteorological 
Service of Canada records show that there were but 58 
hours when temperatures were zero and lower during the 
winter of 1926-27 and but 203 hours when the temperature 
dropped to 10 degrees above zero or low^er. On March 11. 
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1927. temperature in Toronto rose to 59, yet during 
March in other years there have been days when zero 
temperatures were reached. 
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Fig. 1227 

Official temperatures for Toronlo winter weather, season 1926-27, a 
record typical of a large portion of the country 
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The same general design methods apply for the Dunham 
Differential Vacuum Heating System as for any of the 
other Dunham Systems. 

1. The radiation should be sufficient to heat the build- 
ing to the specified temperature in severe weather. 

2. The boiler should be of proper size for this load. 

3. The chimney should be of correct area and height for 
the boiler specified, and it m.ust be tight so as to obtain 
required draft. 

4. The piping must be properly planned and sized. 

5. The Dunham appliances must be properly selected 
for the service they are to perform and they must be 
properly installed. 

No larger boiler is required on this system than on any 
other. 

Any type of boiler, suitable for heating work and of 
high efficiency can be used. 

Select size of boiler in keeping with boiler manufac- 
turer's recommendations. 

Steam and return boiler headers and all general boiler 
connections should be made according to Standard Meth- 
ods and good engineering practice. The special connections 
required by the application of the Differential Appliances 
will be found described or illustrated further on. 

Heating Specifications 

Refer to pages 94-93 for standard specification clauses 
which may be altered so as to apply to special conditions. 

Pipe Sizes 

■ It will be noted from the tables that the steam mains 
and steam risers are slightly larger than those used in the 
Dunham Vacuum Return Line System, because of the 
larger volume of steam to be circulated in mild weather, 
although a smaller weight of steam is in circulation. The 
volume of steam is greater in comparison (See Steam 
Table, page 236j. 

Ample grade of all pipes must be provided to insure free 

circulation. 

Drips 

The steam mains are dripped direct to Boiler Return 
Header or through a drip trap as conditions require. 
Drip mains should be vented through a "D" Series Dun- 
ham trap to the return main on systems designed for 
operation without Reducing Valves. The pressure in the 
boiler, radiators and supply piping will be the same, thus 
permitting condensation from mains to enter boiler. 
Should a higher pressure be carried in boiler than in the 
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system (where Reducing Valve is used for admitting Sub- 
Atmospheric steam into the system) then Dunham Differ- 
ential Float and Thermostatic Traps must be used on all 
mains and these connected to the returns leading to the 
Differential Pump. The same applies wherever the steam 
piping is too low for gravity return to boiler. No lift con- 
nections can be used. 



Table 15 



Steam Mains 



Pipe 


Capacitiefi 


in SquareFeet of Direct Cast Iron Kadiation for Each 

Length 


Inoh- 


•Length of Runs in Feet 


es 


100 


200 


300 


400 


500 


GOO 


800 


1000 


1500 


200C 


3000 


2 


820 


580 


470 


420 


370 


33 u 


290 


26 U 


22(1 


18(. 


150 


2H 


1530 


1070 


880 


770 


670 


610 


540 


470 


400 


340 


280 


3 


2780 


1940 


1580 


138 U 


1220 


1110 


970 
1530 
2160 
3840 


860 


720 


60t 


500 


3H 


4400 


3080 


2510 
3520 


2200 


1940 


1760 


1360 


1140 


970 


790 


4 


6200 


4320 


3120 


2720 


2480 


1920 


1600 


1360 


1120 


5 


1 000 


7730 


5240 
10200 


5520 


4880 


4400 
7130 


3440 


2880 


243 C 


1980 


6 


17750 


12400 


8S00 


7850 


6240 


5520 


4560 


3920 


3200 


8 


4 400 


23300 


23600 


20700 


184 00 


16600 


U500 


12800 


lOSOt 


yio( 


7470 


10 


72600 
114000 


5L0U0 


41400 


36200 


32000 


29000 


25400 


22500 


18900 


1590C 


13100 


13 


80000 


65300 

84200 

12 > 100 


5720O 


50400 


46000 


40000 


3.5400 


29700 2520C 

1 


20700 


14 


148000 


104000 


73800 


64900 


59000 
84000 


51600 


45900 


38300 32500 


26500 


16 


210000 


148000 


105000 


92700 


73800 


65400 


54900 4640C 


37800 



Table 16 



Return Mains 



Pipe 

Sizes 


Capacity in Square Feet of Eadiation 


laches 


1 

800 
500 
350 
300 


H 

600 


IH 


2 


m 

21000 


3 


3H 


4 


5 


6 


• 40Uft. 


4000 
2500 


11000 


38000 


55000 


78000 


138000 


220000 


•1000 ft. 


1000 


7000 


13000 


23500 


34000 


48000 


86000 


138000 


•2000 ft. 


800 


1800 
1500 


5000 


9000 
7500 


IfiOOO 


24000 


34000 


6O00O 


98O0O 


•3000 ft. 


600 


4000 


13500 


20000 


28000 


soocn 


80000 



Table 18 



Riser Sizes 



Pipe 

Size 
Inches 


Capacity in Square Feet of lUdiation 


Supply 


Return 


40 
28 
23 
18 
12 


80 
57 
46 
35 
25 


IK 
174 

26 

99 

77 

55 


IH 

270 
195 
156 

120 
86 


2 


2H 


3 


3J^ 


4 


'4- 


1 


^'A 


• 200 ft. 


550 


905 


1600 


3080 


4320 


1000 


200C 


4500 


• 400 ft. 


392 


650 


1140 


2200 


3120 


801) 


1600 


3400 


• 600 ft. 


3 5 


520 


912 


176(1 


248 (' 


640 


1200 


2500 


•1000 ft 


246 


402 


708 


1360 


1921 


500 


1000 
700 


2100 


•2000 ft 


174 


285 


498 


968 


136G 


350 


1500 
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Table 17 Steam M 


ain Dr 


ips 






"*ipe Sizes — inc lea 


H 


iw 


2 


2H 


Capacity in R uire Feet 


\m{) 


20110 


4000 


oono 



Table 19 Radiator Connections, Top Inlet 

Valves Types 105 or 145 with Regulating Plates 





Supply 


Eeturn 


Sf]iiare 

Feet 
of 
Direct 
Radia- 
tion 


Si7c 
Inlet 

Valve 
Inches 


Vertical 

Pipe to 

Inlet 

Valve 

Inches 


Horizontal 

I unout to 

liiscr, or 

Sprmf^-Piece 

to Main 
Frora A let 
F oor Radi- 
ator Inches 


Trap 
No. 


Stub 
To Trap 
and Sise 
of Trap 

iQCbM 


Rorizonta 
Runout to 

Kiser or 

Fint F oor 

Radiator 

Inchps 


I— 80 


% 


54 


1 


DI 


H 


M 


81—101) 


H 


% 


Wa 


Dl 


Yi 


H 


101— HH 


H 


H 


Wi 


D2 


H 


H 


141—170 


H 


H 


\Vi 


D2 


H 


H 



Table 20 

Allowances for Resistance to Flow 

In Feet of Pipe 



Hipe Sise— iDchea. . . . 


a-.' 

/i 

2 
2 


1 
2 
3 


IK 


Ha 


to 

5 

7 


2\i 

6 

9 


3 

g 

14 


3H 

10 

15 


4 

14 

21 


5 
19 

28 


6 
24 

36 


8 10 
35 47 


12 
6fi 


14 

70 

106 


10 


For Elbowg 


2 

3 


3 
5 


82 


For Globe Valves 


53 7tl 


88 


124 



*In mzing pipes the length of the pipin? must be ascertained, and the frictioriAl 

resistance of htttajs and vaSvea considered- It is cufltomary to reduce the resiit- 

anceg to equivalent length of strai^^ht pipe, which muat he added to the acttial 

len:rth' In table 20 these realatancea are given in feet of pipe. 
The length equals the distance alon^^ piping from source of supply (boiler or 

reducing valve) to the top of the riser, plus allowance for elbows, valves (Table 20) 

and plus 25 feet allowance for last radiator connection- 
Do not reduce any steana main below 2 inches in siae at its end. 
Spring-Pieces, that is, connections frona steam main to riser must always be made 

one fliae larger than the riser, Malte return spring-pieces same size as return riBer. 
Use pipes two sizes larjjer than vertical pipe for supply spring-pieces and 

radiator runouts over 8 feet lon^. 

This data is thornu'2;hly reliable if properly used. 

Our engineering department ia available for the checking of plans. 



Method of Heat Control 

The principal function of this system is to prevent ex- 
cess heat losses from a building by maintaining a uniform 
desired temperature in the building and no more. There 
are three distinct methods of accomplishing this: 

29 



Dunham Differential System 

,|H ,1, |UI'lll>ll<UIIIIII>Hm>lII<lmi«I>l>IIIIL«l ..IM1...1. '!■ "lOl ....H.....,l .Illl.l IMIIimXI I.I..1011I1 

(a) Manual Control, using two Dunham Sub- Atmos- 
pheric Reducing Valves, adjusting these so as to furnish 
a uniform sufficient flow of Sub-Atmospheric Steam. This 
method and method B are used in the "D" series system. 

(b; Automatic Control, by the additional function of 
an automatic valve controlled from one or more Room 
Thermostats. This automatic valve takes the place of 
the larger of the Sub-Atmospheric Reducing Valves. 

(c) Automatic operation, as used in the "DH" series 
system and also in the "D" series, in which the boiler is 
controlled by a Room Thermostat. 

DH Series System 




This small pumping equipment for heating residences 
with coal, gas or oil fuel is for use on insta lations with 
gravity returns to boiler having a total equivalent direct 
radiation load of not more than 2000 sq. ft. (excluding 

piping). 

The pump (DH2A) is of the Jet Exhauster principle. 
It is to be installed on a low foundation or grouted directly 
to a suitable basement floor as its location has no relation 
to the boiler water line. It should be located as remote 
as possible from principal living rooms. 

Surge Chambers and Differential Controller for this 
system are shipped assembled (See Fig. 1175A, page 32) 
and can be located in the piping where best suited, and 
wired to pump motor using armored wire or conduit. 
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Fig, 1049A 
Dimensions DH2A Pump. Side and End Ehvations 
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Fig. 1 175A 
Dunham Differential Controller for "DH" Series 



The Equalizer, into which the Surge Chambers are in- 
stalled, should connect preferably towards the end of the 
largest Steam Main. (See Fig. 1057B, page 33.) 

The Dunham Differential Controller maintains a greater 
vacuum in the returns than in the radiation. A section 
thru the diaphragm casing is shown in Fig. 1175A. The 
casing is divided into two chambers which connect to the 
return piping and steam pipmg respectively. The dia- 
phragm stem connects the two diaphragms together and is 
also fastened to the switch mechanism which is located 
directly to the right of casing as will be seen from the 
illustration. A spring in the switch mechanism deflects 
the diaphragms toward the mechanism and when the 
pressure difference or differential is below a given point, 
the switch will be in an "on" position, causing pump to 
operate. When a sufficient differential is obtained the 
diaphragm will be deflected over in the opposite side of 
the casing, causing the switch to be in its "off" position, 
which will stop the pump. The pump will remain stopped 
until a portion of the differential is lost due to equaliza- 
tion in the system, when the diaphragm of the casing will 
have traveled to the opposite position and will again 
start the pump. 
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Fig. 1057B 
Isometric View of Dunham Differential System, "DH" Series 
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Fig, 1059D 
Dunham DifTerential System, "DH'' Series, with gas fired boiler. 



Material Included with Dn2A Pump 

1 Differential Controller with Surge Chambers, Check 

Valve and Stop Cock. 
1 >2-inch Check Valve for Pump Suction. 
1 ^-g-inch Check Valve tested tight for Pump Vent. 
1 ^'i2-inch Rubber Coupling for Pump Suction. 
1 3^-inch Rubber Coupling for Cold Water Supply. 

All check valves are tested for tightness at factory. 






Gauge 

The gauge recommended for the boiler for this system 
is a 5-inch, Type 550 Dunham Compound Gauge, with 
30-inch by 15 lbs. graduations. Include a syphon with 
gauge cock, see page 165. 
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Installation and Operation 

Before connecting pump to heating system thoroughly 
blow down and clean out the system under 5 pounds 
pressure with condensate wasted to sewer. Operate the 
entire system a week with temporary elbows installed on 
radiators, wasting condensate to sewer. After this period 
then surface blow-off the boiler, as directed on page 167. 

After clean-out remove the Dunham Temporary El- 
bows and install in their place the Dunham Traps. In- 
stall the Dunham Regulating Plates in the radiator 
valves. 

Operation 

The vacuum created by the pump will be indicated by 
the gauge on the boiler. Air is exhausted through vent 

(E). (See Fig. 1117C.) 

Description of Parts and Connections 

A. " DH " Series Differential Vacuum Pump. (See Fig. 
1117C.) 

B. Differential Controller, furnished as an assembly, 
including Surge Chambers (J), Check Valve (Kj, Cock 
(L) and necessary fittings. 

C. Connect pipe from vent of Air Eliminator to Pump 
Suction through >2-inch brass disc Swing Check Valve. 

D. Overflow to be piped to sewer, grading pipe down- 
ward toward sewer. 

E. Air Vent from pump discharge to be run up 5 or 6 
feet above tapping in tank. 

F. "D" Series Dunham Trap for venting end of steam 
main. 

G. Rubber Coupling, furnished with pump. 

H. Unions which are furnished as part of Differential 
Controller assembly. 

I. ^-inch Equalizer Connection, preferable to connect 
near end of largest steam main, and to return main near 
Dunham Air Eliminator. Equalizer must be level, free 
from sags, and well supported by hangers spaced nat 
more than six feet apart. 

J. Surge Chambers furnished as part of Differential 

Controller Assembly. 

K. ^-inch brass disc Check Valve opening toward 
steam main, furnished in Controller Assembly. 

L. Cock placed between Surge Chambers to shut off 
steam connection whenever necessary. 

M. %-iiiQh Plugs for sealing Surge Chambers and 
Controller Balancing Pipes after filling with water. 

N. Dunham Air Check furnished with Air Eliminator 
to be placed in tee on Eliminator. 

O. Swing Check Valves furnished with Pump. 
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Fig. 1117C 
Method of installing and connecting "DH" Series Pump 
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Operation 

That the operation of the "DH" Series system may be 
understood, reference is made to Fig. I0o9-D, page 34, 
which illustrates a typical gas fired boiler as a source of 
making and furnishing steam to the system (any fuel may 

be used;. 

With the temperature in the room below 70 deg. the 
thermostat will operate the fuel control, which in turn 
starts the flow and ignites the gas and simultaneously 
starts the differential vacuum pump. 

As the water in the boiler absorbs heat the action of 
the pump rarefies the space above the water, inducing 
steam to form at very low temperatures and fill the 
radiators. As a result, substantially the entire radiator 
surface works at a temperature corresponding to the 
vacuum maintained in the system. 

After every radiator is filled with steam the Differential 
Controller maintains a condition in the return at a pres- 
sure less, or a vacuum greater than, the pressure in the 
radiator. Circulation is thereby insured irrespective of 
supply pipe pressure or vacuum. The Dunham Differen- 
tial Radiator Traps on the radiators function under wide 
ranges of pressure or vacuum. All air and water is released 
from the radiator by the trap and drawn out by the pump, 
but steam is not released. 

In mild or even moderately cold weather, the gas 
should be regulated so as to supply the burner at a very 
low rate. This low heat input to the boiler gives off steam 
to the system at a high vacuum, but in severe weather 
the gas is regulated to supply steam at such a rate in the 
boiler, supply piping and radiators, that pressures at or 
even greater than atmosphere can be maintained. 

During the Fall, mild Winter and Spring weather, the 
steam is circulated under the vacuum condition so as to 
provide the heat requirements wilhoiii overheating. 

When firing up the system initially cold, the thermo- 
static traps on the radiators are open. The pump will be 
started when the thermostat starts the fire going. The 
vacuum produced by the pump will carry through the 
returns, thermostatic traps, radiators, inlet valves and 
supply piping to the water surface of the boiler. As a 
result, the boiling of the water will commence at a tem- 
perature corresponding to the degree of vacuum produced 
by the pump. The boiler will quickly begin to supply 
steam to the radiators at lower temperatures than if the 
boiler operated at atmospheric pressure. The steam will 
be distributed evenly in the supply piping, and delivered 
to each radiator through the regulating plate in each 
Dunham Radiator Valve. The plate proportions the flow 
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of steam accurately to each radiator, so that all the radi- 
ators \viil heat evenly. The pump withdraws the air and 
condensation from the radiators, the air is discharged to 
the atmosphere and the condensate returns to the boiler 
by gra\nty. 

The thermostat in the room is set to maintain the 
desired temperature by governing the source of heat. 
The system will fill with low temperature steam and the 
radiator traps close, exactly as they do when the system 
is operating at a pressure equal to or greater than at- 
mosphere. If the severity of the weather requires more 
heat, the thermostat will keep the gas on longer and the 
fixe will increase the boiler pressure and steam tempera- 
ture correspondingly. The pump will insure circulation 
at the steam pressures (and the corresponding steam 
temperatures) which give the desired room temperature. 
Steam at 20 inches of vacuum is possibly all that will be 
required in mild weather, while a pressure of a few ounces 
by the gauge will suffice in severe weather. If. in response 
to this temperature the pressure becomes greater than the 
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atmospheric pressure, the pump goes out of operation 
since it will not be needed to produce circulation. The 
Differential Controller of the Pump will keep the vacuum 
in returns substantially higher than that earned in the 
radiators when the system is operating under vacuum 
conditions. As a result the circulation of steam becomes 
positive and makes it possible to utilize this vacuum. 




Fig. 1052 



r FiKS. 1051 and 1052 are charts taken in a Chicago suburban residence. 
Fourteen rooms, with three bathrooms, and four rooms in basement. 
The "Service" building (6 rooms and 3 baths) and a three-car garage. 
182 feet from house, are heated at same temperature, from the same 
boiler. 

Fig. 1051 shows the vacuum on the boiler. The outside temperatures 
were: 



4P. M 24°Fahr. 

8P. M 22°Fahr. 

12 Midnight 24° Fahr. 

4 A. M 25' Fahr. 



8 A.M 20'>Fahr. 

12 Noon 26«Fahr. 

4P.M 2PFahr. 

The highest wind velocity was 
34 miles an hour. 

Fig. 1052 shows an average temperature of 75° during the day, the 
owest temperature during the night was 63°. 
At no time was there atmospheric pressure on the system. 
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"D" Series System 

As applied to the heating of office buildings, hotels. 
apartment houses, hospitals, schools and groups of build- 
ings. For use on any system with more than 2,000 square 
feet of equivalent direct radiation. 



Differential 
.control-l-er 



/s/enit 




Dunham Differential Vacuum Pump, "D" Series. 

The Dunham Differential Vacuum Pump operates on 
the Jet Exhauster principle. The Dunham Exhauster is a 

special design and has great air and vapor handling capac- 
ity. Under high pressures water is supplied from the re- 
ceiving tank to the exhauster by a motor driven enclosed 
impeller type centrifugal pump of high efficiency. 

The pump exhausts air and water from return piping 
under very high vacuums and discharges condensate to 
the boiler. It is a completely assembled compact unit 
ready for piping and wiring connections. 

The Differential Controller of the Pump keeps the 
vacuum in return substantially higher than that carried 
in the radiation when the system is operating under 
vacuum conditions. As a result, the circulation of steam 
becomes positive and makes it possible to utilize this 
vacuum. 
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The system fills with low temperature steam and the 
radiator traps operate exactly as they do when the system 
is operating at a pressure equal to or greater than atmos- 
phere. If the severity of the weather requires more heat 
it is obtained by increasing the pressure of the steam in 
the system, thus increasing the steam temperature corres- 
pondingly. 

Accumittaior Tank, etc. 

Following is the schedule of Accumulator Tank, tapping 
sizes and strainer sizes as furnished with "D" Serie? 
Pumps. 



Size of 
Pump 



D3 

D8 

D16 

D26 

D40 

D50 



Size of 

.Accumulator 

Tank 



Accumulator 
Tank Tappings 

Inlet Ou'Jet 



18x18 
18x18 
18x24 
18x36 
18x36 
18x36 



inches 
inches 
inchfi 
inches 
inches 
inches 



2 

3 



inch 
inch 
inch 
4 inch 

4 inch 

5 inch 



2 

•a* 

3 
3 



inch 
inch 
inch 
inch 
inch 
inch 



Size of 
Pump 

Discharge 

IK inch 
1 H inch 

2 inch 
2K inch 

3 inch 
3 inch 



Size of 

Strainer 



2 

3 
3 
4 
4 



inch 
inch 
inch 
inch 
inch 



5 inch 



Tested check v^aK^es are furnished for both suction and 
discharge of pump and vent from Accumulator Tank and 
Receiver Tank. Strainer is furnished. 

See page ^o for suggestions on location of Accumulator 
Tank and lift connections. 



42 



Dunham Differential System 

<l|MtlMlMMHIIIMHIIIM>JlllhiUIIIMMMItlMIIIIIUnoniMLIIinUI(llJJMMlHMIll|IIOllMlM|NMll<MiniMMMMMlMM4nrillll(l(lUUlMMMllllMlflflllli<lM|l|l 



Control Methods *^D" Series System 

Method 1 

The Manual Control Method is illastrated here by Fig. 
1062E, in which the building temperature is controlled 
by adjusting manually the Two Dunham Sub-Atmospheric 
Pressure Reducing Valves, the operator being guided by 
a thermometer in the building. A long distance indicating. 
or recording thermometer can be used to advantage, mak- 
ing the manual control very convenient. 
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Fig. X062E 
Dunham Differential System, "D" Series, Manual Control (Method 1) 
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The valve marked "A" is for mild weather operation, 
while valve "B" is for use in cold weather. In severe 
weather both valves can be put in service. For sizes and 
capacities of Valves "A" and " B ", refer to pages 45, 46, 

Method 2 

The Automatic Control Method is here illustrated, 
Fig. 1173A. In this method the Control Valve "C" is 
operated from a room thermostat and takes the place of 
the large Dunham Sub-Atmospheric Pressure Reducing 
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Fig. 1173 A 

Dunham Differentia! System. "D" Series, Automatic Control 

(Method 2) 
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Valve. "B" in Fig. 1062E making the control of heat sup- 
ply to building automatic. Valve "A" in this case will sup- 
ply the minimum heating load and temperature while 
Control Valve "C" will supply the balance of heat in 
order to maintain the building temperature. The Auto- 
matic Control Valve ''C" can be of various types as 
required by the installation. For capacities of Valve "C" 
see page 46. 



Sub-Atmospheric Pressure Reducing 

Valves 

Type 302, Straightway Pattern, Only 



Pipe 

^1 "7** 


Conn, 


Dimensions in Inches 


Approx. 
Ship- 
ping 
Weight 


Code 


Inches 


A 


B 


C 


D 

6 


2 


Flgd. 


Wa 


5H 


17 


175 


Arctic 


3 


FIgd. 


10. '-4 


18K 


7H 

9 


216 


Argentic 


4 


Flgd. 


12 


6^ 


19i4 


281 


Argal 


6 


Flgd. 


14H 


21 


11 


465 


Aristocrat 


8 


Flgd. 


19 


13 


25 


13M 


636 


Aniiory 


10 


Flgd, 


19^ 


12 


25 


16 


748 


Aromatic 


12 


Flgd. 


26H 
30 H 


14 


26 


19 


1225 


Arrest 


14 


Flgd. 


15 


31 


21 


1400 


Arrogant 




Fig. 1224 

Dunham Sub-Atmospheric Pressure 
Reducing Valve (Type 302; 
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Operating Range — -Maximum 
Initial Pressure 10 Pounds; Re- 
duced 25 Inches Vacuum- 
When ordering Sub- Atmos- 
pheric Pressure Reducing Valve 
always state: 

1- Amount of equivalent Di- 
rect Radiation. 

2- The initial Pressure- 
Note: 

Install valve to permit access 
to scale weights- Extend scale 
weight rods by means of !^ -inch 
Vacuum pipe to within 6 feet from floor. 

When ordering repair parts 
give serial number of valve. 

Valves standard flanged. 



m 
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Capacities of Type 302 Sub-Atmospheric 
Pressure Reducing Valves 



Sq.Ft. Rad'n.. 


4501) 
2 


6000 
2 


llOaO 18000|420l>0 


55000 


73000 


114000 150000i200000 


S»aeSm;il Valve 
A, Inches. - - - 


3 3 \ 

1 


4 6 


6 


8 S 


Size Lar2e Valve 
B or C, Inches 


3 


4 


4 6 6 


8 


8 


10 


12 


14 



Example: 

Installation having 9200 square feet of equivalent direct 
radiation, excluding piping, requires: 

(a) A 3" and a 4" Sub-Atmospheric Pressure Reducing 
Valve for a manually Controlled System (Application 1). 

(b) A3" Sub- Atmospheric Pressure Reducing Valve and 
4" Temperature Control Valve for Automatically Con- 
trolled System (Application 2). • 

(c) If the Initial Steam Pressure is greater than 10 
pounds, a Type No. 300 Pressure Reducing Valve must be^ 
used to reduce the steam pressure ahead of the Sub-Atmos-' 
pheric Valves, to less than 10 pounds. (Application 3.) 

Application 1 is a manually controlled Differential 
System using steam at not more than 10 pounds initial 
gauge pressure. For higher initial pressures see Applica- 
tion 3. Two Sub-Atmospheric Pressure Reducing Valves 
are used as shown by Fig. 1149B. Valve "A" supplies 
steam in mild weather. The second valve. "B" supplies 
steam in cold weather. In extreme weather both valves 
may be used if necessar\'. 











'2-'. 


















Fig. 1149B- Application 1 
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Fig, IIdOC. Applicauon 2 



Application 2 is an automatically controlled system 
on which a temperature controlled valve '^C," operated 
from a thermostat is substituted for valve "B." The 
thermostat must be placed in a typical room on the most 
exposed side of the building at the point most remote from 
boiler measured, along the steam piping- The thermostat 
location must represent the average building temperature 
and heat requirements. The temperature control equip- 
ment may be one of the several commercial types accord- 
ing to the requirements of the building. When such an 
arrangement is used the valves should be installed as 
shown by Fig. 1150C- 



BvPa^;> 













1^: 



.^* 



^- 

















Fig. UolD- Application 3 

Application J is a manually controlled system on which 
the source of steam supply is greater than 10 pounds. 
The pressure reducing valve "D" should be installed as 
shown on Fig. 1151D. 

Application 3 may be modified by substituting a temper- 
ature control valve for valve **B-" 
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Sub-Atmospheric Reducing Valves should be located in 
the piping, so that the Engineer can conveniently stand 
on the boiler room floor, or control room floor, and from 
there shift the scale weights which vary the Pressure or 
Vacuum carried in the heating main. The scale weights 
to be hung on extension rods of 3^-inch pipe of proper 
length so that weights come 6 feet from the floor. These 
rods are to be furnished by the heating contractor who 
should determine their length. 

On very large installations it will be of advantage to 
provide a separate set of Control Valves for each Main 
Branch so that the heat to each main portion of the build- 
ing can be controlled most economically. A separate 
pump must be used for each zone. 

Pressure Reducing Valves can be omitted on low pressure 
oil. gas fired, and coal fired installations having blower or 
stoker if each method is controlled by a room thermostat. 

Drip traps must always be used on drain points of 
steam mains whenever Pressure Reducing Valves are 
used. 

Thermostat Location 

The Thermostat should be located in a Key-Room 
representing the average temperature condition on the 
most exposed side of the building. It should be installed 
5 feet from the floor line on an inside wall of the room. 
The room should have exposure and radiation. The 
manufacturer's instructions for installing this equipment 
must be followed. It is important to select this "Key- 
Room" m which the Thermostat is located with great 
care. Indicate its position on plans and show where the 
Thermostat shall be located. 

To determine the proper location of a "Key-Room" 
for controlling the temperature of any type of building, 
it is necessary to study the particular conditions of that 
building. 

No particular rule can be laid down but the following 
schedule will serve as a guide. 

1. In a residence locate Thermostat in an important 
living room (not closely exposed to effect of radiant heat 
from Fireplace or Radiator], preferably near end of steam 
main but not directly over boiler room. 

2. Small Apartments and Stores and Apartments. Locate 
in a heated hall or other large room where janitor has 
control of radiators. Thermostat should be set for a hall 
temperature that will obtain when building temperature 
is maintained at 70°. Radiators in *' Key- Room" should 
be equipped with lock and shield valves. 

3. Large Apartments, Hotels and Office Buildings. 

(a) Locate in heated hall or large lobby or building 
Alanager's of^ce. 
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(b) Use one or more thermostats with switch arrange- 
ment. Locate Thermostat at central points ("Key- 
Rooms") where wind exposure or sun may affect heat 
losses from building. 

(c) Where several wings are encountered, a thermostat 
should be located in each wing and a suitable switch 
arrangement provided so that only one thermostat (the 
one on coldest exposure) will control the building tem- 
perature at any one time. 

Set thermostats for temperatures that will obtain in 
their respective locations when building temperature is 
maintained at 70°. Radiators in "Key-Rooms" should 
have lock and shield valves. 

4. Factories, Warehouses and Garages. 

fa) Locate in an office or salesroom having exposure 
and radiation. Set thermostat to maintain a room tem- 
perature at point of location which will give desired tem- 
perature in the rest of building. 

(b) On interior column, or partition, near most exposed 

side of building. 

. 5. Churches. Locate in room most suitable, depending 
upon piping design, use of rooms, etc. 

6. Schools. Locate in main study hall, using lock and 
shield valves on radiators. 

7- Hospitals and Like Institutions. 

(a) Locate in business office for small building. Set 
thermostat to maintain the room temperature at point 
of location which will give desired temperature in the 
rest of building. 

(b) On large installations it might be advisable to 
locate a thermostat in each of the several wings and 
provide switches so that any thermostat could be ar- 
ranged to control entire building temperature (only one 
thermostat can control the system at any one time). 

8. Up Feed System. The location of the Thermostat 
should be in a room giving average conditions and on side 
influenced most by wind exposure. 

9. Downjeed System. The Thermostat should preferably 
be placed on the lowest floor supplied by the downfeed 
system. 

10. If "Zoning" or "Sectional Control" of the building 
is adopted, install Thermostat in suitable location for 
controlling heat for each "zone." 
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Floatin g VaJve and Rounded Seat 

Larg e Valve Opeai ngX I 

Fig. 819 

Sectional View of Dunham Differential Thermostatic Radiator Trap 



Dunham Differential Traps 

All traps used in connection with the Dunham Differ- 
ential Vacuum Heating System are known as "D" Series. 
They function uniformly over a range of pressures and 
temperatures from 25 inches of vacuum to 25 lbs. gauge 
pressure. Fig. 1060A, page 14, shows the performance of a 
Dunham Dl Radiator Trap over this range of pressures 
and temperatures. 

The outlet temperature in this test bore the same rela- 
tion to the inlet temperature of the radiator over the entire 
pressure range of 25 inch vacuum to 25 lbs. gauge, a pres- 
sure substantially 37 1^ lbs. higher than the 25 inch vacu- 
imi. Graph shows the constant uniformity of temperature 
between steam and return lines throughout the entire 
range of pressures. 

The radiator efficiency was consistently high (almost 
100%j and there was no steam leakage or water accumu- 
lation. 

The condensation rate in the 5.0 lb. gauge test increased 
due to air movement in the room and a low room tem- 
perature, the trap responded immediately by passing the 
increased condensate under this condition without leakage 
of steam. 

The test was conducted on a 3 col. 38 inch— 100 sq. ft. 
radiator. 
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Angle 
Pattern 



Straightway Right Hand 

Pattern Pattern 

Fig. 1222 

Specifications 

(For pressures 25 inches vacuum to 25 pounds gauged 



Left Hand 
Pattern 



Size 



No. Dl 



Style 



No. D2 



No. D3 



A.P. 
S.W. 
R.H. 
L.H. 



A.P. 
S.W. 
R.H. 
L.H. 



A.P. 
S.W. 
R.H, 
L.H. 



No. D4 A.P. 
S.W. 



No. D5 



A.P. 

S.W. 



Tap- 
ping 


Capacity 

1 )irect 
Radiat'n 
Sq. Feet 


Net 
Wt. 


\2 inch 
K inch 
M inch 
K inch 


100 
100 
100 
100 


22 oz. 
22 oz. 
22 oz. 
22 oz. 


H inch 
i^-a inch 
H inch 
M inch 


350 
350 
350 
350 

800 
800 
800 
800 


27 oz. 

28 oz. 
28 oz. 
28 oz. 


% inch 
% inch 
H inch 
H inch 


28 oz. 
30 oz. 
30 oz. 
30 oz. 


K inch 
% inch 


1500 
1500 


5 lbs. 
5 lbs. 


1 inch 
1 inch 


3000 

3000 


6 lbs. 
6 bs. 



Code 



Deatom 
Deatude 
Deattos 
Deatwan 



Dimensions 
in Inches 



Deabhor 
Deabbey 
Deabate 
Deabyss 



Dealp 
Deal per 
Dealpine 
Deal pest 



Dedrink 

Dedrench 



Dedrizzle 

Dedrift 



A 

3K 
3K 
3M 
3M 

3M 

3M 

3M 
3K 

3>ii 

3?-ii 
3J£ 

2M 
2_}i 

2V- 



'•fe 



B 



IH 



IH 



1% 



2.'i« 

2,'l£ 



2 5i6 
2^4 



C 












3% 
3M 



4 

4 



D 



3M 
3>6 

3iii 

3)6 



2Jfr 


4 ' - 


2-4. 


H 


2% 


M 


2%, 


H 


33« 




33i^ 


H 


c.% 


M 


3}ii 


H 



3^ 

ii 

-^ 
^ 

The Nos, Dl and D2 Traps are conforming with the standard di- 
mensions "A" (3K") as adopted by the Heating and Piping Contrac- 
tors" National Association for one-half inch radiator traps. 

The Nos. Dl, D2 and D3 Traps are reg- 
ularly furnished nickel -plated, and with 
union nut and nipple, threaded right hand- 
Supplied in angle, straightway, right hand, 
or left hand pattern. Bronze body and 
cover- 

The Nos- D4 and D5 Traps are painted 
blue and furnished in either Angle or 
Straightway patterns with female right 
hand threaded connections, both inlet and 
outlet. Cast iron body and cover. 

The thermostatic discs are coated by a 
special process, which will lengthen the 
life of the traps by retarding normal 
corrosion. 

When not otherwise stipulated on order 
the regular Angle Pattern Traps of size colled 
for will be shipped. 

D— . 




Fig. 806A 

Traps Nos. 
D4 and D5 





Angle Pattern Straightway Pattern Right Hand Pattern 

Traps Nos. Dl, D2 a7id D3 
(Dimensions of Left Hand Pattern are the same as these of the 

Right Hand Pattern.) 
Fig. 805 



51 



Dunham Differential System 



hllllllJNk 1 MIIHIK JIMJIINMIfnri>lliniNIIIIIIIIUIIll(niJIIIIMIiaillllJUll>ltllilfUII|lUIIIII|l|liaiUllll<IIMIIIirinlllMlllltlllJIIIIIIIIIIIM(llt 



Float and Thermostatic Traps '*D" Series 

25-inch vacuum to 25 lbs. gauge pressure. 
Sizes are distinguished bv size number preceded by a 
capita] "D." 



Trap 

No. 


Size 
of 
Tap- 
pi ag 
Ins. 

% 
1 

H 

1 

IK 

2 


Capac- 
ity 

Sq. Ft 
h.qui. 
Direct 
Rad. 


Net 

Wt. 
I.bs. 

14 

15 
24 
24 
33 
33 
42 


Dimensions Inches 


Code 


A 

UK 

UK 

14H 
14H 

13!4 

IbH 

1934 


B 

95/8 
9M 


c 

9H 
9H 

lOH 

lOH 

12H 

15H 


n 

2 

2 
2K 


h 

3K 
3K 
4K 
4K 

4^ 
4>^ 
6>^ 


F 

K 
IH 

m 
IM 

1?^ 


G 

5H 
5H 
7^ 

9M 
9M 
9H 




DJ2 


1600 
2800 
3600 
5200 

8000 
lOQOO 

14000 


Deb cater 


D23 


Deblockade 


D16 


Deblare 


D17 


Deb azon 


D18 


Deblest 


D19 


De blithe 


D20 


Deb ink 



Capacities given are based upon a condensation rate of J-^^pound per 
square foot of cast iron direct radiation per hour, at a pressure differen- 
tial of one inch of mercury, which is equivalent to I2 pound per square 
inch. All traps have right hand female tappings. 



F^CAT Fop Sf-iiPMEwT 




Fig. 1161A 
Traps Nos. D16, DL7, D18, D19 and D20 



Z Tap foa SecuR'nq 

Tloat Fop SHfPWEMT 




Fig. 11 62 A 
Traps Nos. D22 and D23 
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A Dunham Strainer should be installed on the inlet 
side of each Drip Trap. Trouble caused by dirt in the 
traps will thus be eliminated. 

Application of Strainer is shown on page 124. 



Dunham Packless Valves 
With Regulating Plate 



leakproof packless 
construction 



REGULATING PLATE 





/ SPECIAL HEAT 
(^ RESISTING HANDLE 



BUILTUP 
BELLOW-TYPE 

EMPANSfON 
MEMBER WITH 
COMPOSITION 

VALVE DfSC 



ROUNDED 
SEAT 



Fig. 837C 

Sectional View, Type 105 Dunham Packless Radiator Valve 

with Reg:uiating Plate 

'. Dunham Packless Radiator Valves with Regulating 
Plate must be used on all radiators to secure proper 
balance. Either Type 105 (Lever handle) or Type 145 
(Wheel handle) may be used, see pages 141 and 148. 

The valve is made packless by means of the bellows 
construction, consisting of a series of corrugated phosphor 
bronze diaphragms which permit the free up and down 
movement of the spindle and valve disc. This construc- 
tion obviates the use of springs, packing or stuffing boxes 
of any kind and entirely prevents the leakage of steam, 
air or water. The prevention of air leakage into the 
radiators is a most important factor, for such leakage will 
destroy the vacuum. It further has the advantage that 
no steam, water or dirt can come in contact with the 
thread of the valve spindle. It assures easy turning of 
handle at all times. 

The Regulating Plate Type 192 distributes the correct 
proportion of steam to each radiator during such times as 
the system is not filled with steam as in the heating up 
period. 

The plate is inserted in the valve as shown by Fig. 837C. 
The plate orifice being calibrated to the number of feet of 
radiation in each radiator. 



p 
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The use of the Regulating 
Plate simplifies many things 
which have been serious bar- 
riers to progress in the art of 
heating. Without this plate the 
resistance the steam encounters 
in flowing from the boiler to 
the radiator would not be the 
same for each radiator. 

Under conditions either of 
pressure or of vacuum a 26 
square foot radiator should 
heat no more rapidly than a 
Type 192 100 square foot radiator irre- 

Dunham Regulating Plate spective of the relative loca- 
tion of the two with reference to the boiler. In actual prac- 
tice with no provision for interposing resistance to the 
vapor flow there will be irregularity in heating each 
respective radiator. 

Interposing the Regulating Plates evens up this in- 
equality of flow when starting up the system. After all 
radiators are filled with steam the Regulating Plate does 
not further perform a function. 




Expansion Joints 

Prevention of Air Leakage into a Differential System 

is essential. Therefore the ordinary packed sleeve ex- 
pansion joint should not be installed because constant 
attention will be required to keep them tight and pre- 
vent trouble. The following is recommended. 



Ma in s 

Specify loop expansion joints or swing connections 



Risers 

Specify swing connections wherever possible. Where 
impossible to use swing type expansion joints specify all 
metal packless type. Expansion joints in risers can often 
be eliminated by anchoring halfway up and allowing ex- 
pansion to take place both up and down by means of 
swing connections. Care must be taken that when expan- 
sion takes place runouts to radiators do not become 
water sealed. 
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Location of Accumulator Tank 

The accumulator tank must be the low point of the 
system, with returns grading toward and into the inlet of 
tank. 

The location of the accumulator tank is also important 
in relation to the suction of the pump. Wherever possible 
the accurnulator tank should be installed so that its outlet 
tapping is slightly above the pump suction, that is, so the 
condensate can tiow by gravity from the accumulator 
tank to the pump. See Fig. 1180. 



;Hli 



i' 



DuNMAw Differ- 
ential Controllers 

Float Switch-^ 



/ 3 Way Cock 



■rrcAiNER 
Retobn 



G-- 



CUMULAT- 

oR Tank 



^ 



at 



e^ 



s 



Pipe Sup- 
PORTS, Bbick 
OrCowcpete 

Ba5E- — , 



^ 




Puwp- 

5UCTI0N 




Dunham 
Differen- 
tial Vacuum 
Pump 



Fig. 1180 



Where this is not possible the tank should be placed as 
high as possible, so as to keep the lift at a minimum. It 
requires approximately one inch of vacuum for each foot 
of hft. By keeping the lift at a minimum the amount of 
vacuum used to lift the water is also kept to a minimum 
with a higher vacuum available for the system. 



Lift Connections 

These must not be used in Differential Systems except 
between Differential Pump and Accumulator Tank. An 
extra lift connection is required at the tank when distance 
of lift becomes greater than four feet. See Fig. 1181, 
page 56. 
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LA^ION 



Not loLicEED^^' 

IrtnELiFT Is Higher 

This Cc>JNECTlON \h 
5tEP ToffMATJON. 




Pump * 



Cl03E 
Nipples 



I 




WawE B ^ C 

Full Size Of 
Accumulator 
Tank Outlct 



-fi Uf r Cohsnectjon 



Lift Poc*^etD 

Two 5i^E3 

Laqger Than 
PipeB 



MotTdEkcccdV-O' 



P 



As an example assume 
that there is an eight-foot 
height from the Accumu- 
lator Tank outlet to the 
Pump Suction. Break up 
this vertical distance into 
two lengths placing a lift 
pocket in the middle, be- 
cause in this manner with 
the pump running under 
normal operating condi- 
tions it is possible to hft 
the water from the accu- 
mulator tank to the pump 
suction with less vacuum 
than would be required by 
using only one straight 
lift pipe. 

By normal operating 
conditions we mean — 
when the pump is pulling 
a vacuum on the system 
and the accumulator tank 
is being kept fairly dry. Under these conditions there is 
not a solid column of water in the entire lift pipe, it being 
broken up with slugs of air between slugs of water, as the 
slug of water comes over into the lift fitting half way up 
the lift pipe the total work is reduced. It, therefore, re- 
quires only approximately four inches of vacuum to lift 
from accumulator tank to pump, while it would require 
8 inches the other way. The vacuum energy not being 
used in lifting the water is then available to create a higher 
vacuum in system which again gives lower fuel cost. 

See page 179 for data on Dunham Lift Fittings. 

The lift pocket "D" Fig. 1181 is built of standard fit- 
tings, as illustrated. The bottom of lift pipe "C" has a 
running thread so it can be screwed into the bushing so 
its lower end is 4 inches below the bottom of horizontal 
connection to the pocket. 




AcCtJMULATCR 

Tan^, 



Fig, 1181 
Lift Connection 
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Gauges for '*D'' Series 

Include a syphon with gauge cock for each gauge used 
on steam mains or boilers. Gauges and syphon with cock 
are listed on page 165. 

A 5-inch Type 550 Dunham Compound Gauge, 30 
inches by 15 pounds graduation should be installed on 
each boiler and a similar gauge on the steam main on the 
system side of the Dunham Pressure Reducing Valves. 
On large installations with high ceiling in boiler room 
provide a 6-inch, or even 8-inch, gauge instead of the 
5-inch as the larger gauge can be read easier from the 
floor. Arrange it so that all gauges can easily be seen 
from the boiler room floor or other more convenient 
location. 

Should the steam main he divided into several main 
branches and each branch provided with Sub-Atmospheric 
Pressure Reducing Valves and with individual pump, so 
that each portion of the building can be controlled indi- 
vidually, then a Type 550 Compound Gauge should be 
installed on each branch. 

Connect the gauge to the steam main of the "D" sys- 
tem at least 20 feet away from the Sub-Atmospheric 
Pressure Reducing Valves, at the point where the bal- 
ancing pipe to the valve is connected to the main. 

The vacuum obtained on return mains can be observed 
from the 30-inch Vacuum Gauge on pump. However, the 
differential is fixed and therefore the operator need not 
bother with the degree of vacuum in the return. He 
should operate the system by means of the gauge on 
steam main. 

Dunham Differential Controller 

for *'D" Series 

The Differential Controller will keep the vacuum in 
returns substantially higher than that carried in the 
radiators when the system is operating under vacuum 
conditions. As a result the circulation of steam becomes 
positive and makes possible use of this vacuum (Sub- 
Atmospheric Steam Pressure) for heating, as when op- 
erating on pressures above atmosphere. The Controller 
is mounted on the pump and connected by 3^^-inch pipes 
to the Surge Chambers located in piping of system. 

Surge Chambers 

The installation of the Surge Chambers in the connec- 
tions to the Differential Controller is shown on the in- 
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stallation drawings. Their function is to keep the water- 
head equal on both sides of the controller. With each 
movement of the controller diaphragm a small amount of 
water in these connections is displaced. The use of the 
Surge Chambers compensates for this and keeps the head 
over each side of the diaphragm equal. 

Equalizer 

On an Up Feed Sj^stem, connect the steam end of the 
Equalizer to the steammain handling the largest load as 
far toward its end as is possible, because circulation at 
the far end of system is assured when controlling the 
differential at that point. 

On a Down Feed System, connect the steam end of the 
Equalizer to the lower end of a riser remote from source 
of supply. 

Blast Radiation, Univents, etc. 

Vento Healers and similar equipment when used for 
ventilating purposes only, without air washer, can be 
operated on the same steam pressure and temperature as 
that of the direct radiation. 

If the blast radiation is used for heating up purposes 
or with air washers, etc., and where outside zero tem- 
peratures prevail, then the blast radiation should be 
operated on zero to o lbs. pressure direct from boiler and 
separate from direct radiation. 

Univents and similar heaters which are arranged for 
school systems and simitar designs will function with the 
direct radiation and therefore do not have to be supplied 
from a separate line from the direct radiation. 

Unit-Heaters with fan controlled by thermostat should 
be operated on a separate line from the boiler \^'ith zero 
to 5 lbs. pressure, so as to avoid cold air being blown over 
the occupants at each starting up of the fan. It depends, 
however, somewhat on the general design and proportion 
of equipment, which method should be selected. 

Domestic Hot Water Heating 

The method of heating the domestic hot water depends 

on the quantity and temperature of the water require- 
ments. 

In buildings where low water temperatures of 100 to 
110 degrees Fahr. would be satisfactory (such as store 
and office buildings^ the water may be heated with steam, 
or in submerged coils, at same pressure as the direct 
heating system. 

In large apartments or hotels where the w^ater is used 
in large quantities for laundry purposes, or where the 
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water must be heated up to 120 degrees Fahr. or more, 
it may be heated by either of two methods: 

1. Bv using a separate boiler controlled b\- a thermo- 
stat in 'the hot water tank. This is preferable. 

2. By operating the boiler to maintain the desired 
water "temperature supplying the heating system from 
the same boiler, through 'Sub-Atmospheric Pressure Re- 
ducing Valves. The condensation from the water heater 
must be kept separate from the condensate from the 
heating system. If the bottom of the heater is 30 inches 
or more above the water line of the boiler the condensate 
may be returned through a Dunham Return Trap of 
proper size. If the head room is not available a Dunham 
Condensation Pump and Receiver should be used. A 
vacuum pump can also be used which gives the owner a 
stand-by unit for the entire installation. 

Zoning or Sectional Control 

By zoning is meant the dividing of the system into 
smaller complete units for the purpose of sectional con- 
trol of building to secure lower operating cost. Each zone 
must operate from its own control, either manual or 
automatic. Furthermore each zone must be served by 
its own Differential Pump, otherwise the mixing of high 
and low temperature return water will cause difficulty in 
pump efficiency. A building of good size could con- 
veniently be divided into two zones — one set of piping 
caring for the west and south sides, the other for the 
north and east sides. As it is a common practice in vacuum 
return line heating for larger buildings to use duplex 
pumps (so one is available as a stand-byj, but little addi- 
tional cost is involved by zoning, using a single pump on 
each zone of a Differential System. The heating results 
will be more uniform and fuel costs less. 

Temperature Regulation 

The Dunham Differential Vacuum Heating System will 
improve the economy of a Thermostatic Temperature 
Control System. For example, with the ordinary type of 
heating system with thermostatically controlled radiators, 
the opening of windows results in the thermostats (affected) 
opening the radiator valves causing the radiators to fill 
with high temperature steam. A high condensing rate 
results from this with consequent waste of steam which 
is practically the same as if no control were used. With 
the Differential Vacuum Heating System, if the window 
is opened, the thermostatically controlled valve on the 
radiator will open in response to the action of the thermo- 
stat, but the pressure at which the steam is circulating 
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keeps the rate of heat emission low so that the room will 
rapidly cool below the temperature desired and cause the 
occupant to close the window, thus conserving the steam. 
In short the occupant could not waste as much steam 
because the maximum heat output is subject to the 
control at the boiler room. 

'*D" Series System 
Installation and Operation 

Place pump on foundation on boiler room floor. A 
solid concrete foundation extending from 3 inches to 6 
inches above floor is recommended. Shim the pump up 
level, using wooden wedges, and then grout thoroughly 
^vith cement. Do not tighten the foundation bolts or 
remove shims until the concrete has set, to prevent 
springing of the base. Make pipe connections substan- 
tially as shown by installation print furnished with 
pump. 

DO NOT connect to the Differential Vacuum Pump 
any return mains from hot water heaters, or other equip- 
ment or dripping mains, carrying higher steam pressure 
than that carried in the Differencial System as this Avould 
reduce the pump efficiency. 



■A,= Cnc 
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C>" Series Pump and Connections 
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The pressure gauge of pump should show 20 lbs. on all 
standard units when pump is in operation. If connections 
have been tightly made vacuum gauge should quickly 
show 2t)-inch vacuum, or more, with cold water and with 
return valve (ahead of pump) closed. The maximum 
vacuum obtainable will be dependent upon the water 
temperature and will be less for warm water than for cold. 

Before placing the pump in final operation operate the 
system for several days (preferably two weeks) wasting 
the condensate to sewer through draw off or other suit- 
able place so as to remove as much dirt, grease, scale 
and other foreign matter as possible. When using tem- 
porary union elbows do not operate pump but run con- 
densate to sewer and feed water to boiler from city mains. 



Description of Operation 
''D" Series Pump (Fig. 1183) 

Differential Vacuxim Pump maintains a difference in 
pressure between radiators and return piping and circula- 
tion of steam to radiators. When pump is in operation, 
pressure gauge "A" should indicate about 20 pounds. 



Condensation gravitates into Tank "E" and is drawn 
by Pump through check valve "F" and discharged into 
Tank "B." Float in Tank "B" rises and permits valve 
"C" to return condensate to boiler through check valve 
"G" (or open receiver when high pressure boilers are 
used). Air is released through air check "H" above Tank 
"E" and check "I" on Tank "B." 



I 



Should pump become inoperative close valve "K," 
open valve "J," carry steam pressure of about one pound 
on steam mains. Feed water to boiler from city supply 
during this time. 

For Differential operation switch "M" should be at 
"ON" position. For night service, set switch "M" at 
"OFF" position. Then pump will be controlled by lloat 
switch *'N" on Tank "E." Float switch "N" also 
operates pump when condensate accumulates in Tank 
"E" after pump may have been stopped by differential 
controller "P." Main switch "O" must always be at 
"ON" position for pump operation. 
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Differential Controller "P" controls motor through 
starter "R" on the larger sized units and maintains 
necessary differential between steam and return piping. 
Controller is entirely automatic and its setting should 
not be changed. Differential control pipes "S" must be 
filled with water through plugs "T." Keep three-way 
cock "U"set in position shown in Fig. 1, on Fig. 1183. 
If cock is turned to opposite position, the pump will 
operate continuously. Valves "V" must be open. 

Motor Starter is equipped with thermal cutouts. If 
pump should fail to operate on either float or differential 
control examine starter and reset thermal cutouts accord- 
ing to directions on inside cover of starter. Should pump 
fail to operate, examine fuses in main switch "O." Re- 
place defective fuses if necessary. Do not use fuses of 
greater amperage than 50% more than rating given on 
motor. Make sure all electric contacts are tight. Loose 
contacts will cause fuses to blow. 

Strainers. Clean strainer at all drip points each heating 
season. Remove cap "W" and basket. Clean and re- 
place cap tightly. Suction strainer "X" should also be 
cleaned by removing cover after closing valve "K." Lift 
out basket, renew gasket under cover, if necessary. 

Testing for Tightness 

The tightness of the system should be determined as 
follows: 

The "DH" Series System when finished and cleaned 
should be tested for tightness by filling with water to its 
very top. Pockets of air in the piping or radiators must be 
vented so as to allow water to enter. The water shall be 
left standing in the system at least four hours after all 
leaks have been made tight and final test made. The 
contractor must take precaution to guard against damage 
from freezing during test. 

The "D" Series System in buildings up to and includ- 
ing those 5 stories high may be tested same as "DH" 
Series. On *'D" Series Systems taller than 5 stories, run 
the pump on the cold system until a vacuum of 15 inches 
is reached on the system, then stop pump. After one and 
one-half hours there should be at least 10 inches vacuum 
remaining on the system. 

If the above test cannot be met, proceed as follows; 

1. All flanges, unions and packing nuts on gate valves 
should be tightened, and any leaks that show up by the 
dripping of water should be tightened. 
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2. Ten pounds steam pressure should be put on both 
the steam and return side of the system, including all the 
radiators. All leaks found by the leakage of steam out of 
the pipes or radiators should be repaired. 



r 
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Fig. 1182 

Operating chart. 40 story office building. Detroit. Mich. 

A" Recorded outside temperature. "B" Inside temperature 

"C" Steam pressure (vacuumj on steam heating main. 
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Dunham Vacuum Return Line 

Heating System 

The basic principles of the design of the Dunham 
Vacuum Return Line System are too well known to need 
elaboration. It is a two-pipe system, one set of pipes for 
steam distribution, another set for air and return water. 
The vacuum in the return piping is produced by the Dun- 
ham Vacuum Pump. 

It is positive in circulation. 

It is noiseless. 

It saves steam and fuel. 

It uses piping of minimum sizes. 

It positively removes the air which is the cause for 

much inefficient heat distribution. 

It eliminates the need for air valves on radiators. 

It produces maximum heating effect from each radiator 
at low fuel cost. 

It requires minimum initial steam pressure. 
It has quick circulation- 
It is a safe and practical system, simple in its essentials. 
adaptable to many conditions of design, easy to operate 
and care for, and comparatively free from complicated 
parts. It is almost unlimited in its application for handling 
the most serious heating problems. 

It is adaptable to small or mammoth buildings, to the 
individual building with its own heating plant or to groups 
of buildings supplied with heat from a central power plant. 
It is a paying investment to the owner. 

Pulling versus Pushing 

A Vacuum Return Line Heating System differs from 
other forms of steam heating in that the circulation is pro- 
duced more by the vacuum in the return piping pulling the 
air out of the radiator and inducing the steam to rush in 
and fill its place, than by the force or pressure behind the 
steam pushing it onward to force the air out and displace 
it. This relieves the burden upon the source of steam 
supply— whatever that may be— of furnishing the force or 
energy to cause circulation. For example, if a vacuum 
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return line system is designed to operate with a steam 
pressure of 2 pounds and a vacuum of 10 inches of mercury, 
the heating up period may be materially reduced as it will 
not be necessary to await the production of pressure on the 
system for the expulsion of air. With the vacuum pump 
in operation the air will be exhausted when the operation 
of the vacuum pump begins. Thus it is possible to have 
the air substantially exhausted from the system so that 
the steam may start to circulate and warm the building 
before a pressure in excess of atmosphere is produced. 
Obviously this is a great advantage. Moreover, if due to 
a reduced firing rate, the pressure on the system falls 
below that required to circulate the steam, the vacuum 
produced by the pump will maintain circulation for an 
appreciable period. The Vacuum Return Line System 
likewise finds a wide application in installations where 
buildings are remotely located to one another or when the 
nature of the grounds on which the building is located 
makes it necessary to lift the condensate. Waste space 
may frequently be converted into rentable space by the 
use of the vacuum return line system since the radiators 
may be set on the same level with the boiler. 

The Vacuum Return Line Heating System is also 
applicable to exhaust steam heating. 

In applying these facts the engineer will appreciate that 
the advantages of a Vacuum Return Line System (so long 
considered as efficient heating) have been displaced by 
the superior advantages of economy and comfort of the 
Differential Vacuum Heating System. This applies to the 
use of exhaust steam in the Differential Vacuum Heating 
System as well as when live steam is used. 

The production of a vacuum is used in the Dunham 
Differential Vacuum Heating System on which data is found 
elsewhere in this Hand Book also in Bulletins Nos. 114 
and 115. Many installations, large and small, obtain a 
considerable saving of fuel by lowering and raising the 
sub-atmospheric steam pressure on the system according 
to weather conditions. 

Piping and Design 

There are two designs of Dunham Vacuum Return Line 
Heating Systems. 

1— The system using a low pressure heating boiler with 
a Dunham electric driven vacuum pump suitable for 
buildings where exhaust steam is not available. 

2 — The system using exhaust steam from the engines of 
the power plant, supplemented, if needed, by live steam 
from high pressure boiler. In this case a steam driven 
pump is used. 

Each system is a two-pipe system, using one set of pipes 
for steam distribution, another for air and return water. 
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Dunham Vacuum Return Line Heating System using Exhaust Steam 
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The general position of all the component parts of a 
system using low pressure on a boiler is clearly shown by 
the elevation drawing, Fig. 889A, page 66. Similar infor- 
mation on a system using exhaust steam is shown by the 
elevation drawing, Fig. 882A, page 67. 

All piping, both steam supply and return, must be 
designed to grade in the direction of flow, with the excep- 
tion of the steam supply spring-pieces to up feed risers, 
and the runouts to radiators which must have especially 
good grade, not less than 3^-inch per foot, back to the 
main and riser respectively, and be made of at least one 
size larger pipe. 

The ends of all steam mains, and all other points to be 
dripped, shall be dripped through proper Dunham Traps 
installed as shown in details. 

Each drip point shall be provided with a scale pocket 

and a gate valve on steam side of trap. 

No drips from high pressure steam piping shall be con- 
nected into the vacuum return piping unless ample Flash 
Tank is provided and installed as shown by Fig. 1041A, 
page 86. It is best however to run all such drips to the 
receiver of the boiler feed pump. 

Pipe Sizes 

The desired Initial pressure and the allowable drop in 
pressure control the sizing of the piping. The following 
capacity tables are based upon a one pound pressure drop 
in the total given length of straight smooth pipe. To 
maintain a pressure in the farthest radiator an initial 
pressure of two pounds should be maintained. When a 
lesser initial pressure is desired with a corresponding 
smaller drop the piping should be more liberal in size. 

In using these tables the length of run is the distance 
along the piping from the source of steam supply to the 
farthest radiator, with all allowances for resistance of 
elbows and valves expressed in terms of equivalent lengths 
added. For these allowances see Table 6. 

Spring-pieces, that is, the connections from the hori- 
zontal mains to the vertical risers, must always be made 
one size larger than the riser. 

The steam and return mains must be carefully and uni- 
formly graded in the direction of flow with a fall of not 
less than ?/^ inch in 10 feet. Spring-pieces and radiator 
runouts must be given maximum possible grade toward 
the main and riser respectively, not less than 3^ inch per 
foot. 
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Radiator Connections 

Any type of radiation may be used. The supply valve 
at each radiator for purposes of economy must be of the 
packless type to prevent the re-admission or leakage of 
air into the system. Sizes of the connections are given in 
Table 11, page 80, also the size of the runout connections. 

Important Points 

The designer will of necessity be governed by conditions 

in his application of a vacuum heating system. A matter 
of first importance in exhaust steam heating is the arrang- 
ing of the source of steam supply so that the heating 
system will use all the exhaust steam available before any 
demand is made for the live steam from the boilers. 
See Fig. 899B. 
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Removal of Oil 

When using exhaust steam it is necessary for highest 
economy to remove the cylinder oil carried over in the 
steam. The oil, if not removed, finds lodgment within 
the radiator, materially decreasing the heating effect and 
retarding the circulation. It also causes foaming and 
priming in boiler, and decreases the boiler efficiency. The 
need for a good oil separator is obvious. It should be 
automatically dripped through a No. 22C Dunham Float 
and Thermostatic Trap, installed six feet lower than drip 
outlet. The drip from the oil separator must go to waste. 
Fig. 848A shows a Dunham Trap dripping a Separator as 
used on installations operating on pressures above at- 
mospheric pressure. 
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When the exhaust line is under 
vacuum the separator can not be 
dripped as shown by Fig. 848A. It 
must be dripped through a No. 9A 
Dunham Return Trap as shown by 
Fig. 968A. installing pipe "B" which 
should be terminated near the ceiling. 
Omit connections *'A." These are 
used when it is necessary to lift the 
waste from the oil separator to dis- 
charge it to sewer located at a higher 
level. The return trap with a 1-inch 
Dunham Pressure Reducing Valve 
and all connections at "A," are in- 
cluded. Omit pipe "B" when connec- 
tion "A" is used. 
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Fig. 848 A 

Method of draining oil 
separator on system us- 
ing Exhaust Steam 
above Atmosphere 



Sags and Pockets 

Emphasis is again placed upon the need for careful 
piping, design and installation; the entire avoidance of 
sage or pockets; and the careful grading of all spring- 
pieces and runouts. A vacuum system 
should be designed and installed so that 
the entire piping will completely free 
itself from all water by gravity. 




1 




\ 



Fig. 900 
Water pockets result from improperly graded or bent piping 

Lift Connections 

While it is possible to locate radiators and piping below 
return piping by using lift connections, it is not always 
advisable to do what is possible. The suggestion is made 
that lift fittings be used sparingly, and only when abso- 
lutely necessary. A vacuum system without lifts can 
circulate under emergency conditions without the vacuum 
pump. Where lifts are present the vacuum ptrnip must 
be continually in operation, or circulation is stopped. 
Lifts must always be provided with a lift pocket, and 
draw off at low point. Lift at radiators must have the 
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Method of draining Oil Separator on Exhaust Heating System carrying 

vacuum on Exhaust Line (connection B) as used in the Dunham 

Differential System. To lift waste to sewer located at 

higher level, use connection A 
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Dunham Trap at high point, or above the lift as illustrated 
in Fig. 958A, page 181. The hft connection should always 
be carried above the pipe into which it is discharged. 
(Fig. 957A, page 180.) Dunham Lift-Fittings are made in 
sizes ^4. inch to 2 inches inclusive. See also Fig. 879 on 
page 181 for Lift Connection in Return Main. 
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Fig. S80A 
Showing Lifi-Pocket when Return Main is below Vacuum Pump 

Vacuum Pump 

Data on the Dunham Vacuum Pump will be found on 
pages 187-204. also in Dunham Bulletin No. 117. It is 
always preferable to install the pump so that the return 
will always be above the suction inlet of pump. Should un- 
avoidable necessity bring the return below the pump suc- 
tion a lift pocket must be provided, and the connection 
made as illustrated in Fig. 879, page 181 and Fig. 880A. The 
Dunham Accumulator Tank gives good service in such 
cases, omitting lift-pocket and placing Tank in the pit. 
The air and condensate drain into the tank and when 
high water level is reached the float operated electric 
switch will start the Dunham Vacuum Pump, thus secur- 
ing drainage of system regardless of vacuum being present 
on system— an important advantage for night service as 
the vacuum pump then can function as a condensation 
pump. 
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The discharge from the Dunham Vacuum Pump is 
brought back direct to boiler through a swing check valve 
and gate valve. Fig. 898A, page 76. 

The discharge from a steam operated vacuum pump 
may go directly to a liberally vented receiver of an auto- 
matic boiler feed pump, Fig. 883A, or to an air separating 
tank. From the tank the returns may flow by gravity 
through a feed water heater, to the boiler feed pump to be 
returned to the boiler. Fig. 885. The operation of the 
vacuum pump should be automatically controlled by 
the Dunham Vacuum Pump Governor. The cylinder of the 
vacuum pump should be protected from damage by foreign 
matter by the Dunham Suction Strainer. It is good design 
to provide a valved by-pass around vacuum pump so that 
returns may go directly to boiler in the case of the electric 
driven pump, or in case of the steam pump to boiler feed 
pump to care for emergency conditions. (Fig. 883A.) 
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Dunham Centrifugal Vacuum and Boiler Feed Pump with Automatic 
Vacuum Control- See page 198 for additional installation inatructioni 







Fig. 885 



Conn«tions to Steam Operated Vacuum Pump. Automatic Boilei 

Feed Pump and Open Feed Water Heater 
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Equalizer Connections 



5top Cock 




% ^wiNG Check Valve With Bra^jS \)\%C. 
Opening Toward 5tea.m Main. 
Valve Mut)T &e Tested For Tightness. 



A- 




5team Main 



Return Main 




Fig. 1153— Equalizer 



The steam and return mains should be connected at 
a convenient point in boiler room as shown. This method 
will equalize the system when a natural partial vac- 
uum is formed on low fire operation. 

Automatic Exhaust Steam Control 

The Dunham Vacuum Heating System in using exhaust 
steam, provides a simple arrangement to supply live 
steam automatically, if for any reason the exhaust steam 
becomes insufficient for the heating requirements. This is 
accomplished by the arrangement of a back- pressure valve 
and a Dunham Pressure Reducing Valve installed in the 
horizontal steam main. The pressure balancing pipe from 
low pressure steam main to bottom of the diaphragm of 
the reducing valve is connected at a distance of not less 
than 20 feet from the reducing valve. A gate valve being 
installed as shown in Fig. 899B, page 71. The back pres- 
sure valve prevents waste of steam through the exhaust 
head as long as the heating system requires steam. With 
an over-supply of exhaust steam, the pressure increases. 
When it reaches the maximum point for which the back- 
pressure valve is set, this valve, acting as a safety valve, 
opens and releases the steam through the exhaust head. 
When the heating system requires more steam than is 
supplied by the exhaust, the pressure decreases. Then 
the pressure reducing valve opens, at the pressure for 
which it is set, supplies live steam as long as it is needed 
and then automatically closes. 



78 



Dunham Return Heating 

System 

Pipe Sizing Data 

The pipe sizes in this system provide for a greater drop 
in pressure than in the Home Heating System, and are 
based upon an initial operating pressure of 1 to 2 pounds 
gauge, although pressures up to 15 lbs. may be used if 
desired. No smaller piping for the several functions should 
be used than called for by Tables 6 to IL and care should 
be used to ascertain the lengths of all runs, with all allow- 
ances added, in determining the sizes. 



Steam Mains 



Table 7 



Return Heating System 



■ 


Capacities in Square Feet of Direct Cast Iron Radiation 




for Each Length 


Pipe 






Sizes 


♦Length in Feet 


Inches 










1 










100 


200 


300 


400 


500 


600 


800 


1000 


2 


670 


570 


470 


410 


360 


330 


290 


250 


IY2 


1,090 


930 


760 


670 


590 


530 


470 


410 


3 


1,930 


1,650 


1,340 


1,170 


1,030 


940 


820 


730 


3H 


2,810 


2,400 


1,950 


1.710 


1,510 


1,370 


1,200 


1.060 


4 


3,900 


3.340 


2.720 


2,380 


2.100 


1,900 


1,670 


1.4S0 


5 


7,000 


5,950 


4,850 


4.260 


^■.740 


3.400 


2.980 


2.640 


6 


11,200 


9,550 


7,780 


6,830 


6.000 


5.460 


4.780 


4.240 


8 


23.400 


20.000 


16.250 


14,250 


12.540 


11,400 


10.000 


8,840 


10 


40,800 


34.800 


28,400 


24,800 


21.900 


19,900 


17,400 


15,400 



*Length equals distance along piping from source of 
steam supply to top of farthest riser or radiator on main 
plus allowances for elbows, valves (Table No. 6). page 88, 
and plus 25 feet allowance for radiator connection. See 
chapter on Pipe Sizing for further information, page 229. 
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Table 8 



Return Mains 

Return Heating System 



Pipe Sizes 


Capacity in Square Feet 


1 

400 
300 


IH 


13^ 


2 


2H 


3 


3y2 


4 


5 


s4ains 
under 400 
ft- long- . 

^ainsover 

400 ft, 
long _ . . 


1.400 
l.OOO 


2.700 
1.700 


5,500 

3,400 


9,000 
5.E00 


16.000 
10.000 


23.000 
14,000 


32.000 
20.000 


57.000 
35.000 



Steam Main Drips 



Table 9 


Return Heating System 






Pipe Sizes. . . . 


iM 

1,400 


1!^ 
2.700 


2 
S.f^OO 


2H 

9.000 


3 


3}^ 


4 


5 


Capacity in Sq. 
Ft .. . 


16.000 23.000 32.000 


57,000 



Table 10 



Riser Sizes 

Return Heating System 



Pipe Sizes 



♦Length, 200 feet. 
♦Length. 400 feet. 
^Length, 600 feet, 
♦Length, l.OOO feet. 



Steam 



H 



45 
30 
25 
20 



90 
60 
50 
40 



IH 



190 

136 

110 

85 



290 
200 
165 
130 



570 
410 
330 
250 



2H 



930 
670 
530 
410 



1.650 

1.170 

940 

730 



Return 



H 



600 
430 
340 
260 



1.200 
850 
670 
530 



♦Length equals distance along piping from source of steam supply 
to top of each riser plus allowances for elbows, valves (Table No. 6) 
and plus 25 feet allowance for radiator connection. 

Spring-pieces, that is, connections from steam main to 
risers, must always be made one size larger than the riser. 

Return spring-pieces same size as return riser. 
Table 11 Radiator Connections 

Return and Vacuum Return Line Heating Systems 

Use Table 5 when Valve Type 105 or 145 with Regulating Plate is 
used- 





SUPPLY 


RETURN 


Square 

Feet 

Direct 

Radiation 


Inlet 
Valve 
Inches 


Vertical 

Pipe to 

In et 

Va ve 

I nches 


Horizontal 
Runout 

to Riser or 

Spring- 

piece to 

Main from 

a First 

Floor 

Radiator 
Inches 


Trap 
No. 


Stub 
to Trap 
and Size 
of Trap 


Horizontal 

Runout to 

Riser or 

First Floor 

Radiator 


1- 25 

26- 80 

81-100 

101-140 

141-180 

181-300 

*-30\-i50 

451-700 


H 

H 

H 
1 

1 
2 


M 

H 

H 
1 

1 
2 


H. 

1 

IK 

\y% 

2 


lA 
lA 
lA 
2B 
2B 
2B 
3A 
3A 


H 


'A 
H 

H 

H 

H 



•No 2B trap up to 350 sq. ft. 3^" stub and size. 

Use pipes one size larger for horizontal connections over 

rade with a fall not less than H" per foot. 
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Radiator Connections 

Table 11 gives si2es of radiator connections, both 
supply and return, and also the sizes of the runout con- 
nections. Radiation with top inlet connection is recom- 
mended. 



Important Points in Design and 

Installation 

Grade steam mains with a fall of }4 inch in ten feet, 
and return mains 1 inch in ten feet in direction of flow. 
Grade all runouts and spring-pieces not less than J-^ inch 
per foot. When conditions permit run steam and return 
mains together and grade in same direction. 

The boiler should be so located that there will be at 
least 24 inches between the bottom of the return main at 
its lowest point near the No. 9A return trap, and the 
mean boiler water line, in order to permit this return trap 
to be installed with, its bottom not less than 6 inches 
above the boiler water line. Traps No. lOA, llA and 12A 
require a minimum distance of 26 inches between bottom 
of return main and boiler water line. See Figs. 962A and 
963 A. next pages, for method of installing return traps. In 
case the return main permits the return traps to be in- 
stalled higher from water line than 6 inches then the height 
between the return main and bottom of return trap must 
be not less than what is shown on installation drawings. 

Where the return piping cannot be installed in accord- 
ance with above requirements, or the boiler cannot be 
lowered to provide for this minimum height of the dry 
return then the use of a Dunham Condensation Pump and 
Receiver becomes necessary. 

The Dunham Return Trap and the Condensation 
Pump will vent the air freely from the heating system 
and return the condensation to boiler. 
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Fig. 962 A 
Boiler Connections for Dunham Return Trap 9A 
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The Dunham Return Trap should be installed in the 
manner shown in the illustrations. It must be set level 
and plumb, allowing for expansion of the piping. The 
greater the distance between the bottom of the trap and the 
boiler water line the better the service rendered. The 
mmimum distance recommended is 6 inches. 



Dripping Steam Mains 

The ends of the steam mains in a Dunham Return Heat- 
ing System may be dripped and freed from air in two dis- 
tinct ways. 

The first way is exactly the same as used with the Home 
Heating System described and illustrated in Fig. 844A, 
page 92, and also shown in Figs. 962A and 963A, on 
pages 82, 83. 



^AOfAToc Valve 






5t£am 5upplv To 






^L>TO«JATtC 

5'EAM VALVE 






/ iCr^^TlWorr : ^ 






_^>2 



Mot W^tcp 

Pet yen FeoM 

Fij[Tue£3 




Fig. 901 A 
Typical Connections to Hot Water Tank and Tank Heater 
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Dunham AVfiirH Htuttim: Svsfrm 



MK tl U »U«^Hi««lHh 



>4 • h« M^-Mll irt Wt4*MU44ih<UUi« Ht U4U »| tl L it II Hii 



Ihis iufth«.Hi IS ; ivltsl wheufvtn aiH^li^'jtWe h«- 

lause it atluuls oi ll>r rrlurn inputs l^in^ iuslalU'il liigltrt 
up than would otheuM>c* Ive iho oase. Fhi' air i;i vfntfd 
into the return ' A the water is retiimrd vUifct to 

the lx)iler thu>u>;li the vtrtp pipui^i. I'lnr. nuihvHl is uot 
used when a reducing valve ts plact'ti m the steam mains. 
Mo two dri^vs should W coiutected ahove tht* water liiie. 

The sca>nd inethcKl consists iit the iiihtallatiou of a 
Dunham Float and Thermostatic Trap of proper capacity 
at the end ot" each steam mam to drip it directly into the 
t eturn main as sht>wn in Fis- 92iiA, on page UM. The cim- 
ilensate as well as the air in this case passes into the 
return main, and the water is returned to the lx>iler by 
the return trap or condensation rLtiun pump. This 
method must always bo used when a reducing valve 13 
used. Specimen Speciticat ion on pa^t* lUi. 
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FiR. R74C 



Duntiam ContU'riiialion Pump Connection 



Equalizer Connection 

The steam and return mains on the Return Trap System 
are cross connected as shown in Fi^- 120-1. This connec- 
tion equalizes the system when a natural partial vacuum 
is formed on a declining fire. At such times there is a 
tendency for a higher vacuum to be formed on the steam 
^ide of the system than on the return side. The equalizer 
prevents this disadvantage to circulation. 
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Method of dripping high or medium pressure lines into 

vacuum returns 
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Fig. 1204 
Exjualizer connections for Dunham Return Trap Heating System 
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Dunham Home Heating System 

Pipe Sizes 

Size all Home Heating System piping in accordance with 
the capacities given in Tables 1 to 4, inclusive, and the 
radiator connections with runouts as given in Table 5. 
No steam main or branch circuit shall be less than 2 inches 
in size. All steam mains or branch circuits starting 3 
inches in size or less, shall be continued full size to the end. 
Steam mains starting larger than 3 inches may be reduced 
in proportioft as the load is diminished down to 3 inches, 
and then must continue 3 inches in size to the end. Make 
allowance for resistance in elbows and valves by using 
the values given in Table 6, to obtain total equivalent 
length of piping for determining the proper pipe sizes. 



Table 1 



Steam Mains 

Home Heating System 





Capa 


Cities in Square Feet of Direct Cast Iron 


Pipe 




Radiation for Eac i Length 




Sizes, 
Inches 


LEVGTH IN FEET 




200 


300 


400 


500 


600 


2 


320 


282 


248 


218 


200 


2M 


560 


456 


400 


352 


320 


3 


1000 


810 


710 


625 


570 


33^ 


1500 


1180 


1035 


910 


830 


4 


2000 


1640 


1440 


1270 


1150 


5 


3600 


2940 


2580 


2260 


2060 


6 


5780 


4700 


4130 


3640 


3300 



Table 2 



Return Mains 

Home Heating System 



Pipe Sizes 


1 Inch 
300 


IJi Inch 

1000 


IH Inch 


2 Inch 


2H Inch 


Capacity in Sq. Ft. . 


1700 


3300 


5400 



Table 3 



Steam Main Drips 
Home Heating System 





V4 Inch 
1000 


IH Inch 


2 Inch 


23^ Inch 


Capacity in Sq. 
Ft 


2000 


4000 


6000 
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Dunham Home Heating System 
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Important Points in Design and 

Installation 



Steam mains must be graded in direction of flow with 
a pitch of }4 inch in 10 feet. Return mains and drips 
from end of steam mains must be graded towards the 
boiler with a pitch of 1 inch in 10 feet- Spring-pieces and 
runouts }A inch per foot. 

Steam and return mains should as far as possible be 
run close to each other and be graded in the same direc- 
tion. AYith such design (see Fig, 873B, page 90} the radia- 






I. Sttapi Main, 2. BLCEOCf' 2-'*S'1C 
:iPE-ruRw Inlet Of Boii-Cff Z'' 
ARervRN MAkN.r^ or Les&Thah 

24" Above Water LtNe_ 
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fc.OuMHAH ^^i» Check 

7.5wiN(iC"ECK VlLVE Wl'H &fl*15 

Disc H*jng Neabl'i' VEPmcAL 

2." Below Water Line. 
9. End Of i>TEAM Maim 

IaDursrt^MT9AP [^.* lA 

n. lO'"0UNMA.-i PEiUL'STORTrpe J5l 

b2.D0NHAM CrtCCrt Damper 
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14 *b^oP Cock 
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\<t To Be -■»- - ^e 
'/^ -"- Z e-'E-o Of 



a— o 



6oH,_e0 'fiKiEO l»nq 



Fig. 967D 
Typical connections to boiler having one steam tapping 



tors near the boiler will get steam first, but the air from 
them will have the farthest travel to reach the air elimina- 
tor, while the radiators farthest from the boiler will get 
steam last but become free from air more quickly, balanced 
steam circulation is the result of this method of design, 
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Fig. 895B 
Isometric View of Dunham Home Heating System 
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Dunham Home Heating System 



Run main first to side of building most exposed to severe 
weather and winds, which in most cases is north and 
west — or to the most important rooms. Make circuits 
short and direct, proportioning load as equally as possible. 

The boiler must be installed at the proper level, so thai the 
lotcest point of the return main icill be not less than 24 inches 
above the normal boiler water line, or more if possible. This 
is necessary to assure proper renting of air from tlie piping. 
The operating boiler pressure is eight ounces or one-fialf 
pound gauge. 
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The ends of steam mains in the Home Heating Svstem 
are always dripped into a line of drip piping and no two 
drips are connected together above the boiler water line. 
Above the point where each drip is independently water- 
sealed by dropping below the water line, the drip or end of 
steam main is vented through a Xo. 1 A Dunham Trap into 
the return piping in the manner shown in the above illustra- 
tion. See Specim«i Specification. 

92 



Dunham Home Heating System 

^X\\i^u\%%i\\\\iU\\\n\\\\\\u\\\\%\\\i\\\\%uu\\\ui\iuy%\\\ik\iu\\\\\it\\\\u^^ 






Hot WATtft Tvpt 
RAOiftTOR 




l.5iTEAft Wain 

I SwTnC Ch€0< VAi-Vt WlTM Bff''SS 

Below VftTER Line 
9_ End Of Ste^m Main 

KlD0NnAwTH*P ^^\U 
ILlO'CXjMriftn REGVJLjftTOBTYt^E^Si 

^Z^DuNHPiM Chech Damper 












^'-^ 





V 



Fig. 960C 



Typical connections to boilers having two or more steam tappings 



Equalizer Connection 

The steam and return mains ara cross connected as 
sho^-n in Fig. 1203A. This connection equalizes the system 

when a natural 

partial vacuum 
is formed on a 
low fire opera- 
tion. At such 
times there is a 
tendency for a 
higher vacuum 
to form on the 
steam side of the 
system than on 
the return side. 
The equahzer 
prevents this 
hindrance to cir- 
culation. 
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Fig. 1203 A 
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Specifications "D'' Series, Dunham 
Differential Vacuum Heating System 

As Applied to the Heating of Large Buildings 

1. GENERAL CONDITIONS. The general conditions governing 
this work shall be those established as standard by the Institute 
of Architects which shall apply hereto. 

2. CONSTRUCTION AND MATERIAL. The heating apparatus, 
proposed herewith, includes the furnishing, delivery and erection on the 
premises of ali necessary material and tabor, which shall be first class 
in all particulars, and in accordance with the specifications and plans. 

3. INSPECTION. The Heating Contractor must at all times 
allow the C. A. Dunham Company's Representative to come on the 
job for the purpose of inspection and must lend any assistance necessary 
to expedite and complete the work. Any instructions given by the 
C. A. Dunham Company's Representative and confirmed in writing 
regarding changes to make system conform to plans or specifications 
and details shall be considered a part of this specification. 

4. BOILER, The steam boiler shall be a with 

guaranteed rating for sq. ft, of radiation in- 
stalled upon suitable foundation, and equipped vrith all necessary 
connections and trimmings, including a safety valve set to blow at 10 
lb, pressure, a Dunham Compound Gauge 15 lb. x 30 in. vacuum and a 
7-in- Dunham Damper Regulator. (Omit Regulator on gas fired and 
automatic oil fired installations.) 

5. SMOKE PIPE. Connect boiler to chimney with suitable black 

iron smoke pipe gauge Size to be as recommended 

by Boiler Manufacturer, Smoke pipe must be provided with hand 
stop damper. 

6. PRESSURE CONTROL VALVES. On allsystems not equipped 

with full automatic control of fire, install two Dunham Sub- Atmospheric 
Control Valves of size shown on plans, with necessary gate valves and a 
Dunham 15 ib- x 30 in. compound gauge, all in accordance with manu- 
facturer's details and instructions, 

7. PIPE AND FITTINGS. Furnish and erect with tight con- 
nections all necessary piping of sises shown on plans and run as in- 
dicated, supported and properly graded to insure free and noiseless 
circulation. Use fittings of cast iron of standard quality. The ends of 
all pipes shall be reamed or filed. Proper provision must be made for 
expansion. Use graphite and oil for making up all pipe joints applied 
to male thread only. Provide for expansion of mains and risers by loop 
type expansion joints and swing connections in mains wherever pos- 
sible. In other cases provide approved all-metal packless expansion 

oints. Piping to be properly anchored. 

8. All steam tappings in boiler shall be connected full size of tapping 
into a steam header which shall be dripped to the return header through 
a bleeder. All spring pieces to steam and return mains shall be taken 
otT the top of mains at 45 degrees. On down-feed systems take the spring 
pieces from the bottom of steam main at 90 degrees. 

9. The end of each steam main and each drip point shall be drained, 
through a gate valve. Dunham Strainer, and "D" Series Dunham Trap 
as indicated on plans. 

Drip the bottom ot each dow^n -feed riser through "D" Series Dunham 
Trap into dry return main. No lift connections shall be used at drip 
points, 

10. Grade steam mains 3-^^ in. in 10 ft. Grade rcttirn mains and 
drip mains 1 in. in 10 ft. All steam supply branches such as spring 
pieces, ofi'scts in steam risers and runouts to radiators shall in each case 
be installed one size larger than ihe vertical pipes to which they connect 
and shall be given as much grace as possible, ^ in. per ft. is preferable. 
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11. Return mains shall be connected together into the accumulator 
tank of Dunhann differential Vacuum Pump as shown in detail fur- 
nished by manufacturer. Lift connections must not be used except 
between pump and accumulator tank, 

12. Risers are to be run concealed or in the open as directed by the 
architect. Each downfeed steam riser must be dripped into the return 
through a "D" Series Dunham Trap. Install traps as instructed by 
manufacturer. All concealed piping must be tested and made tight at 
15 lb. water pressure before being concealed and covered. 

13. All union connections, flanges, packing nuts on gate and gtobe 
valves and on gauge glass of boiler must be drawn up tight so as to pre- 
vent air leaking into system when under a high vacuum. This work 
must be performed after system is completed and while it is working 
with a vacuum in both steam and return lines. 

14. FLOOR PLATES, SLEEVES. Furnish approved floor and 
ceiling plates, protecting sleeves on all pipes passing through floors or 
finished partitions, 

15. DIFFERENTIAL VACUUM PUMP, Furnish and install one 
(or Duplex) Dunham Differential Vacuum Pump of "D" series 

size , having a differential rating of sq. ft. of 

equivalent direct radiation. The pump (or pumps) shall be installed, 
connected and wired in accordance with manufacturer's instructions- 

15A_ DOMESTIC HOT WATER AND BLAST HEATER. Con- 
densation from this equipment shall be returned to boiler by other 
means than Dunham Differential Vacuum Pump. 

16. CHECK VALVES. Check valves shall be horizontal swing 
type with brass disc, best grade obtainable. They shall be installed 
where called for by the plans, and in accordance with accompanying 

details. They shall be tested for tightness. 

17. RADIATION, Furnish and install radiation as shown on the 

plans. There shall be sq^ ft. of direct radiation of 

approved make. All radiators must be provided with ?^-in. top inlet 
tapping and with j^^-in. eccentric bushing in the return tapping. All 
air valve tappings shall be plugged. 

18. RADIATOR TRAPS. "D" SERIES, TEMPORARY EL- 
BOWS AND VALVES. Each radiator shall be provided with a 
Dunham Temporary Elbow loaned by the manufacturer and shall 
be installed at outlet end of radiator to facilitate the thorough cleaning 
of the radiator. After the System has been cleaned, a Dunham ''D ' 
Series Radiator Trap of suitable capacity shall replace this elbow, A 
Dunham Packl^s Radiator Valve with Dunham Regulating Plate 
shall be installed at inlet connection according to manufacturer's 
instructions. The plates shall not be inserted in the valves until after 
the system has been cleaned, but before final test is made, 

19. PAINTING. All exposed piping in finished rooms, and all 
radiators shall be given a priming coat of flat paint and thereafter 
painted or enameled as directed by architect. All pipe joints and 
all uncovered piping in basement, front and other exposed parts of 
boiler shall be pamted one coat of black asphaltum when the system is 
hot and under a vacuum. The finishing coat of paint must be applied 
when the entire system is under vacuum, so that paint will fill up leaks, 

20. COVERING. Cover all steam mains and their spring pieces, 
with four-ply, 1 in- thick asbestos sectional covering, and fittings with 
asbestos cement. Cover alt steam and return risers and other piping 
run concealed in outside walls with two-ply, 3^ in. thick asbestos 
sectional covering. Cover boiler as specified by boiler manufacturer, 
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21. FINISHING UP- Thoroughly blow down and clean out 
Bystem under a steam pressure of 5 lbs., allowing condensate to be 
wasted to sewer. Operate system a week with Temporary Elbows 
installed on radiators. After this period then surface blow-off the 
boiler, as follows: 

Remove the safety valve and connect a temporary blow-ofif pipe to 
»he safety valve tapping, extending it outside or to some suitable drain- 
Shut off all radiator valves or valves in main. Fill the boiler with water 
to top of gauge glass. Build a very hot fire and blow steam and water 
out through the safety valve tapping and pipe connected thereto. Fire 
hard with not more than 10 lb. pressure on the boiler. Supply cold 
water constantly in at bottom of the boiler. Continue this for sii hours. 
At the end of the period, close the water feed valve, draw the fire 
quickly, open blow-off at bottom of boiler and entirely drain the boiler, 
replace the safety valve. Fill the boiler slowly after it becomes cold- 
Remove the Dunham Temporary Elbows and install in their place 
the Dunham Traps. Install the Dunham Regulating Plates in the 
radiator valves. 

22. TEST. The System when finished and cleaned shall be tested 
for tightness as directed by C. A. Dunham Company's Representative- 
Contractor shall furnish labor and material for performing test. 

23. GUARANTEE- The Heating Contractor shall guarantee the 

apparatus installed to circulate steam thoroughly through every 
radiator without noise^ with a vacuum of 15 in. in steam main. If the 
apparatus shall fail to accomplish this guarantee by reason of any defect 
developing within the period of one full heating season and that defect 
IS due to faulty material or poor workmanship, the Heating Contractor 
shall remedy such defect at his own cost within reasonable time after 
notice thereof, 

24- FINALLY. Nothing herein contained can be construed to 
relieve the Heating Contractor from making good and perfect work in 
all usual details of construction, and he will be held responsible to 
provide and furnish necessary material and to perform all necessary 
labor and to bear all expenses incidental to the satisfactory completion 
of the work. 

Specifications "DH" Series Dunham 
Differential Vacuum Heating System 

As Applied to the Heating of Residences 

1. GENERAL CONDITIONS: The general conditions govern- 
ing this work shall be those established as standard by the Institute 
of Architects. 

2. CONSTRUCTION AND MATERIAL. The heating apparatus 
proposed includes the furnishing, delivery, and erection on the prem- 
ise of all necessary material and labor, which shall be first class in 
all particulars, and in accordance with speci&cations and plans. 

3. INSPECTION. The Heating Contractor must at all times 
allow the C. A. Dunham Company's Representative to come on the 
]ob for the purpose of inspection and must lend any assistance neces- 
sary to expedite and complete the work. Any instructions given by 
the C. A. Dunham Company's Representative and confirmed in 
writing regarding changes to make system conform to plans or speci- 
fications and details shall be considered a part of this specification. 

4. BOILER. The steam boiler shall be a with 

guaranteed ratmg for sq. ft. of direct radiation 

installed upon suitable foundation and in accordance with manu- 
facturer's setting instructions. It shall be equipped with all necessary 
■onnections and trimmings, including a safety valve set to blow at 
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10 lb, pressure, a Dunham Compound Gauge 15 lb- x 30 in_ vacuum 
and a lO-in, Dunham Damper Regulator. (Omit Regulator on gas 
fired and automatic oil fired installations.) 

5- SMOKE PIPE. Connect boiler to chimney with suitable iron 
smoke pipe same size as boiler smoke outlet. Smoke pipe must be 
provided with approved Dunham Check Damper and hand stop 
damper between check damper and boiler. (On gas and automatic 
oil fired installations omit Dunham Check Damper/) 

6, PIPE AND FITTINGS. Furnish and erect with tight connec- 
tions all necessary piping of sizes shown on plans and run as indicated, 
supported and properly graded to insure free and noiseless circulation. 
Use fittings of cast iron of standard quality. The ends of all pipes shall 
be reamed or filed. Proper provision must be made for expansion. 
Use graphite and oil for making up all pipe joints applied to male 
thread only. 

7- All steam tappings in boiler shall be connected full size of 
tapping into a steam header which shall be dripped to the return 
header through a bleeder. All spring pieces to steam and return 
mains shall be taken off the top of mains at 4b deg, 

8. The end of each steam main shall be dripped as indicated on 
the plans by means of a drip line to boiler, properly vented through 
Dunham "Dl" Trap in accord with details lurnished by manufac- 
turer , 

9. Grade steam mains H in. in 10 ft. Grade return mains and 
drip mains 1 in, in 10 ft. All steam supply branches such as spring 
pieces, offsets in steam risers and runouts lo radiators shall in each 
case be installed one size larger than the vertical pipes to which they 
connect and shall be given as much grade as possible. 3^ in, per foot 
is preierable- 

10. Return mains shall be connected to the Dunham Differential 
Vacuum Pump as shown in detail furnished by manufacturer. 

11. Risers are to be run concealed or in the open as directed by the 
architect. All concealed piping must be tested and made tight at 
15-lb. water pressure before being concealed and covered. 

12. All union connections, flanges, packing nuts on gate and globe 
valves and on gauge glass of boiler must be drawn up tight so as to 
prevent air leaking into system when under a high vacuum. This 
work must be performed after system is completed and while it is 
working with a vacuum in both steam and return lines- 

13. FLOOR PLATES, SLEEVES. Furnish approved floor and 
ceiling plates and protecting sleeves on all pipes passing through 
floors or finished partitions- 

14. THERJVIOSTATIC CONTROL. Contractor shall furnish and 
install where shown on plans a Type 77 Minneapolis Honeywell 
Thermostat or other approved with D. S- Damper Motor and Switch 
according to Manufacturer's instruction. (If Thermostatic Control 
equipment is being supplied with oil or gas burner under another con- 
tract, then this Contractor shall connect Differential Vacuum Pump 
to the Switch of Thermostatic Control.) 

15. DIFFERENTIAL VACUUM PUMP AND AIR ELIMI- 
NATOR. Furnish and install a DH2A Dunham Differential Vacuum 
Pump- The pump shall be installed and connected in accordance with 
manufacturer's instructions and details. The necessary electric wiring 
between pump and differential control, shall be connected to the 
Thermostatic equipment in accordance with manufacturer's instruc- 
tions and in conformity with all local regulations- 
Furnish and install in accordance with manufacturer's instructions 

a Dunham Air Eliminator, Type 220B- Install a Dunham Air Check, 
Type 222, in a tee from vent opening of Eliminator, 

16- CHECK VALVES. Check valves shall be horizontal swing 
t/pe with brass disc, best grade obtainable. They shali be installed 
where called for by the plans and in accordance with accompanying 
details. They shall be tested for tightness- 

17- RADIATION, Furnish and install radiation as shown on the 

plans. There shall be sq- ft. of direct radiation of 

approved make. All radiators must be provided with ^-\n. top inlet 
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tapping and with K-in. eccentric bushing in the return tapping. All 
air valve tappings shall be plugged. 

18. RADIATOR TRAPS. -D" SERIES, TEMPORARY ELBOWS 
AND VALVES. Each radiator shall be provided with a Dunham 
Temporary Elbow loaned by the manufacturer and shall be installed 
at outlet end of radiator to facilitate the thorough cleaning of the 
radiator. After the System has been cleaned, a Dunham "D" Series 
Radiator Trap of suitable capacity shall replace this elbow. A Dunham 
Packless Radiator Valve with Dunham Regulating Plate shall be in- 
stalled at mlet connection according to manufacturer's instructions 
The plates shall not be inserted in the valves until after the system 
has been cleaned, but before final test is made, 

19. PAINTING. All exposed piping in finished rooms, and all 
radiators shall be given a primmg coat of flat paint and thereafter 
painted or enameled as directed by architect. All pipe joints and all 
uncovered piping in basement, front and other exposed parts of boiler 
shall be painted one coat of black asphaltum when the system is hot 
and under a vacuum. The finishing coat of paint must be applied 
when the entire system is under vacuum, so that the paint will fill up 
leaks. 

20. COVERING. Cover all steam mains and their spring pieces 
with four-ply, 1 in. thick asbestos sectional covering, and fittings with 
asbestos cement. Cover all steam and return risers and other piping 
run concealed jn outside walls with two-ply, 3^ in. thick asbestos 
sectional covering. Cover boiler as specified by boiler manufacturer. 

21. FINISHING UP. Thoroughly blow down and clean out sys- 
tem under a steam pressure of 5 lbs., allowing condensate to be wasted 
to sewer. Operate system a week with Temporary Elbows installed on 
radiators. After this period then surface blow-off the boiler, as follows- 

Remove the safety valve and connect a temporary blow-off pipe 
to the safety valve tapping, extending it outside or to some suitable 
dram. Shut off all radiator valves or valves in main. Fill the boiler 
with water to top of gauge glass. Build a very hot (ire and blow steam 
and water out through the safety valve tapping and pipe connected 
thereto. Fire hard with not more than 10 lb. pressure on boiler. Supply 
cold water constantly in at bottom of the boiler. Continue this for six 
hours. At the end of the period, close the water feed valve, draw the 
hre quickly, open blow-off at bottom of boiler and entirely drain the 
boiler, replace the safety valve. Fill the boiler slowly after it becomes 
cold. 

Remove the Dunham Temporary Elbows and install in their place 
the Dunham Traps. Install the Dunham Regulating Plates m the 
radiator valves. 

22. TEST. The System when finished and cleaned shall be tested 
for lightness by filling it with water to its very top. Pockets of air 
in the pipmg or radiators must be vented so as to allow water to enter 
The water shall be left standing in the system at least four hours after 
ail leaks have been made tight, when final test and inspection in pres- 
ence of Dunham Representative shall be made for leaks. The contrac- 
tor must take precaution to guard against damage from freezing dur- 
ing test. " 

23. GUARANTEE. The Heating Contractor shall guarantee the 
apparatus mstalled to circulate steam thoroughly through every 
radiator without noise, with a vacuum of 15 in. in steam main If 
the apparatus shall fail to accomplish this guarantee by reason of any 
defect developing within the period of one full heating season and 
that defect is due to faulty material or poor workmanship, the Heating 
Contractor shall remedy such defect at his own cost within reasonable 
time after notice thereof. 

24. FINALLY. Nothing herein contained can be construed to 
retieve the Heating Contractor from making good and perfect work 
in all usual details of construction, and he will be held responsible 
to provide and furnish necessary material and to perform all neces^ 
sary labor and to bear all expenses incidental to the satisfactory com- 
pletion of the work. 
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Dunham Vacuvim Return Line 

Heating System 

1- General Cojidiiions, The general conditions governing this work 
shall be those established as standard by the Institute of Architects 
which shall apply hereto. 

2. Construction and MaleriaL The heating apparatus, proposed 
herewith includes the furnishing, delivery and erection on the premises 
of all necessary material and labor, which shall be rtrst class in all 
particulars, and in accordance with the specifications and plans. 

3. Inspection. The Heating Contractor must at all times allow the 
C- A- Dunham Company's Representative to come on the job for the 
purpose of inspection and must lend any assistance necessary to ex- 
pedite and complete the work. Any instructions given by the C- A. 
Dunham Company's Representative and confirmed in writing regarding 
changes to make system conform to plans or specifications and details 
shall be considered a part of this specification. 

4. Boiler. The steam boiler shall be a —with 

guaranteed rating for sq. ft. of radiation installed 

upon suitable foundation, and equipped with all necessary connections 
and trimmingSp including a safety valve set to blow at 10 lb. pressure, 
a Dunham Compound Gauge 15 lb. x 30 in, vacuum and a 7-in- Dunham 
Damper Regulator. (Omit Regulator on gas fired and auton:iatic oil 
fired mstallations.) 

5. Smoke Pipe. Connect boiler to chimney with suitable black iron 

smoke pipe gauge , Size to be as recommended by 

Boiler Manufacturer. Smoke pipe must be provided with hand stop 
damper. 

6- Pipe and Fittings. Furnish and erect with tight connections all 
necessary piping of sizes shown on plans and run as indicated, sup- 
ported and properly graded to insure free and noiseless circulation. 
Use fittings of cast iron of standard quahty. The ends of all pipes shall 
be reamed or filed. Proper provision must be made for expansion. 
Use graphite and oil for making up all pipe joints applied to male 
thread only. Provide for expansion of mains and risers by loop type 
c:ipansion joints and swing connections in mains wherever p>ossible- 
In other cases provide approved all-metal packless expansion joints. 
Piping to be properly anchored, 

7. All steam tappings in boiler sh?ll be connected full size of tapping 
into a steam header which shall be dripped to the return header through 
a bleeder. All spring pieces to steam and return mains shall be taken 
off the top of mains at 45 degrees. On downfeed systems take the spring 
pieces from the bottom of steam main at 90 degrees- 

8. The end of each steam main and each drip point shall be drained, 
through a gate valve, Dunham Strainer, and Dunham Trap as indicated 
on plans. 

Drip the bottom of each down-feed riser tlirough Dunham Trap 
into dry return main. No lift connections shall be used at drip points. 

9. Grade steam mains H in- in 10 ft. Grade return mains and drip 
mains ^^ in, in 10 ft. All steam supply branches such as spring pieces, 
offsets in steam risers and runouts to radiators shall in each case be 
installed one size larger than the vertical pipes to which they connect 
and shall be given as much grade as possible. ]4 in. per ft, is preferable. 

10. Return mains shall be connected together mto the Dunham 
Vacuum Pump as shown in detail furnished by manufacturer. Lift 
connections must not be used except at the pump. 

11. Risers are to be run concealed or in the open as directed by the 
architect. Install traps as instructed by manufacturer. All concealed 
piping must be tested and made tight at 15 ib, water pressure before 
being concealed and covered, 

12. All union connections, flanges, packing nuts on gate and globe 
valves and on gauge glass of boiler must be drawn up tight so as to 
prevent air leaking into system when under a partial vacuum. This 
work must be performed after system is completed and while it is 
under a vacuum in both steam and return lines, 
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13. Floor Plates, Sleeves. Furnish approved floor and ceiling plates, 
protecting sleeves on all pipes passing through floors Or finished 
partitions. 

14- Dunham Vacuum Pump. Furnish and install one (or Duplex) 

Dunham Vacuum Pump of size , having a rating of 

sq. ft. of equivalent direct radiation. The pump (or 

pumps) shall be installed, connected and wired in accordance with 
manufacturers instructions. 

15. Check Valves. Check valves shall be horizontal swing type with 
brass disc, best grade obtainable. They shall be installed where called 
for by the plans, and in accordance with accompanying details. They 
shall be tested for tightness. 

16. Rodiadon. Furnish and install radiation as shown on the plans- 

There shall be sq. ft. of direct radiation of approved 

make. All radiators must be provided with top inlet tapping and with 
J^-in- eccentric bushing m the return tapping. All air valve tappings 
shall be plugged. 

17. RadiatoT Traps and Valves. Each radiator shall be provided with 
a Dunham Radiator Trap of suitable capacity, A Dunham Packless 
Radiator Valve shall be installed at inlet connection. 

18. Painting. All exposed piping in finished rooms, and ajl radiators 
shall be given a priming coat of flat paint and thereafter painted or 
enameled as directed by architect. All pipe joints and all uncovered 
piping in basement, front and other exposed parts of boiler shall be 
painted one coat of black asphaltum when the system is hot and under 
a vacuum. The finishing coat of paint must be applied when the 
entire system is under vacuum, so that paint will fill up leaks. 

19- Covering. Cover all steam mains and their spring pieces with 
four-ply, 1 in. thick asbestos sectional covering, and fittings with asbes- 
tos cement. Cover all steam and return risers and other piping run 
concealed in outside walls with two-ply, }^ in. thick asbestos sectional 
covering- Cover boiler as specified by boiler manufacturer, 

20. Finishing Up. Thoroughly blown down and clean out system 
under a steam pressure of 5 Ibs-, allowing condensate to be wasted to 
sewer. Operate system a week with Temporary Caps or Elbows 
installed on radiators. After this period then surface blow-off the boiler 
as follows: 

Remove the safety valve and connect a temporary blow-off pipe to 
the safety valve tapping, extending it outside or to some suitable drain. 
Shut off all radiator valves or valves in main. Fill the boiler with water 
to top of gauge glass. Build a very hot fire and blow steam and water 
out through the safety valve tapping and pipe connected thereto. 
Fire hard with not more than 10 lb. pressure on the boiler. Supply 
cold water constantly in at bottom of the boiler. Continue this for six 
hours. At the end of the period, close the water feed valve» draw the 
fire quickly, open blow-olT at bottom of boiler and entirely drain the 
boiler, replace the safety valve. Fill the boiler slowly after it becomes 
cold. 

Remove the Dunham Temporary Caps or Elbows and install in their 
place the Dunham Traps. 

21. Guarantee. The Heating Contractor shall guarantee the ap- 
paratus installed under these specifications to circulate steam thor- 
oughly through every radiator without noise, under a steam pressure 
on the heating mains not to exceed two pounds. If the apparatus shall 
fail to accomplish this guarantee by reason of any defect developing 
within the period of one full heating season and that defect is due to 
faulty material or poor workmanship, the Heating Contractor shall 
remedy such defect at his own cost within reasonable time after notice 
thereof- 

22. Finally. Nothing herein contained can be construed to relieve 
the Heating Contractor from making good and perfect work in all 
usual details of construction, and he will be held responsible to provide 
and furnish necessary' material and to perform all necessary labor and 
to bear all expenses incidental to the satisfactory completion of the 
work, 
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Dunham Return Heating System 

\. General Condilioris. The general conditions governing this work 
shall be those established by the Institute of Architects- 

2. ConstTuclion and Material. The heating apparatus proposed 
includes the furnishing, delivery, and erection on the premises of all 
necessary material and Iabor> which shall be first class in all particulars, 
and in accordance with specifications and plans. 

3. Inspection. The Heating Contractor must at all times allow the 
C. A, Dunham Company's Representative to come on the job for the 
purpose of inspection and must lend any assistance necessary to 
expedite and complete the work. Any instructions given by the C. A. 
Dunham Company^s Representative and confirmed in writing regard- 
ing changes to make system conform to plans or specifications and 
details shall be considered a part of this specification. 

4. Boiler. The steam boiler shall be a with guaran- 
teed rating for sq.ft. of direct radiation installed upon 

suitable foundation and in accordance with manufacturer's setting 
instructions. It shall be equipped with all necessary connections and 
trimmings, including a safety valve set to blow at 10 lb- pressure, a 
Dunham Compound Gauge 15 lb. x 30 in. vacuum and a 7-inch Dunham 
Damper Regulator. (Omit Regulator on gas fired and automatic oil 
fired installations.) The boiler must be so installed that the distance 
between the normal boiler water line and the lowest return pipe shall 
permit the installation of the return trap at the height hereinafter 
specifiied- Furnish boiler pit if necessary. 

5. Smoke Pipe. Connect boiler to chimney with suitable iron smoke 
pipe same size as boiler smoke outlet. Smoke pipe must be provided 
with approved Dunham Check Damper and hand stop damper between 
check damper and boiler. (On gas and automatic oil fired installations 
omit Dunham Check Damper.) 

6. Pipe and Fittings. Furnish and erect with tight connections all 
necessary piping of sizes shown on plans and run as indicated, sup- 
ported and properly graded to insure free and noiseless circulation. 
Use fittings of cast iron of standard quality. The ends of all pipes shall 
be reamed or filed. Proper provision must be made for expansion. Use 
graphite and oil for making up all pipe joints applied to male thread only. 

I. All steam tappings in boiler shall be connected full size of tapping 
into a steam header which shall be dripped to the return header through 
a bleeder- All spring pieces to steam and return mains shall be taken 
off the top of mams at 45 deg. 

8. The end of each steam main shall be dripped in the manner 
indicated on the plans. If dripped directly to the boiler, each drip 
must be sealed below water line before being connected with any other 
drip, and a Dunham Trap must be installed at the top. When dripped 
through Dunham Traps into the dry return piping, a full size scale 
pocket must be provided and the Dunham Trap shall be installed at 
least four feet from the scale pocket, and located above the dry return 
piping, into which they discharge. A gate valve shall be installed on 
the inlet side of each Dunham Trap used for dripping purposes. 

9- Grade steam mains J4 in. in 10 ft. Grade return mains and drip 
mains 1 in, in 10 ft. All steam supply branches such as spring pieces, 
offsets in steam risers and runouts to radiators shall in each case be 
installed one size larger than the vertical pipes to which they connect 
and shall be given as much grade as possible. H in. per foot is preferable. 

10. Return mains shall be connected to the Dunham Return Trap 
as shown in detail furnished by manufacturer. 

II. Risers are to be run concealed or in the open as directed by the 
architect. All concealed piping must be tested and made tight at 15-lb. 
water pressure before being concealed and covered. 

12. All union connections, flanges, packing nuts on gate and globe 
valves and on gauge glass of boiler must be drawn up tight so as to 
prevent air leaking into system when under a natural vacuum. This 
work must be performed after system is completed and while it is 
under a vacuum in both steam and return lines. 
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13. Floor Plates, Sleeves. Furnish approved floor and ceiling plates 
and protecting sleeves on all pipes passing through floors or finished 
partitions. 

14. ReiuTu Trap. Install as shown, a No Dunham Re- 
turn Trap, setting same level and plumb, and with its bottom not less 
than six inches above the boiler water line. Make piping connections 
in accordance with the details furnished with trap, place return trap as 
much higher as return piping permits. A steam connection full sixe of 
tapping in trap shall be made directly with the steam header at boiler. 

Furnish and install in accordance with manufacturer's instructions a 
Dunham Air Eiiminaton Install a Dunham Air Check, Type 222, on 
vent opening of Elirainator. 

15. Check Valves. Check valves shall be horizontal swing type with 
brass disc, best grade obtainable. They shall be installed where called 
for by the plans and in accordance with accompanying details. They 
shall be tested for tightness. 

16. Radiation. Furnish and install radiation as shown on the plans. 

There shall be sq. ft of direct radiation of approved 

make. All radiators must be provided with top inlet tapping and with 
>^-in. eccentric bushing in the return tapping. All air valve tappings 
shall be plugged, 

17. Radiator Traps and Valves. Each radiator shall be provided 
with a Dunham Radiator Trap of suitable capacity. A Dunham 
Packless Radiator Valve shall be installed at inlet connection. 

18. Painting. Ali exposed piping in finished rooms, and all radiators 
shall be given a priming coat of flat paint and thereafter painted or 
enameled as directed by architect. All pipe joints and all uncovered 
piping in basement, front and other exposed parts of boiler shall be 
painted one coat of black asphaltum when the system is hot and under 
a vacuum. The finishing coat of paint must be applied when the entire 
system is under vacuum, so that the paint will fill up leaks. 

19. Covering. Cover all steam mains and their spring pieces with 
four-ply, 1 in. thick asbestos sectional covering, and fittings with 
asbestos cement. Coverall steam and return risers and other piping 
run concealed in outside walls with two-ply, J^ in. thick asbestos 
sectional covering. Cover boiler as specified by boiler manufacturer. 

20. Finishing Up. Thoroughly blow down and clean out system under 
a Bteam pressure of 5 lbs., allowing condensate to be wasted to sewer. 
Operate system a week with Temporary Caps or Elbows installed on 
radiators. After this period then surface blow-off the boiler, as follows: 

Remove safety valve and connect a temporary blow-off pipe to safety 
valve tapping, extending it outside or to some suitable drain. Shut 
off all radiator valves or valves in main. Fill boiler with water to top 
of gauge glass. Build a very hot fire and blow steam and water out 
through the safety valve tapping and pipe connected thereto. Fire 
hard with not more than 10 lb. pressure on boiler. Supply cold 
water constantly in at bottom of the boiler. Continue this for six hours. 
At end of period, close water feed valve, draw the fire quickly, open 
blowHDff at bottom of boiler and entirely drain boiler, replace safety 
valve. Fill boiler slowly after it becomes cold, 

Remove the Dunham Temporary Caps or Elbows and install in their 
place the Dunham Traps. 

21. Guarantee. Heating Contractor shall guarantee the apparatus 
installed under these specifications to circulate steam thoroughly 
through every radiator without noise, under a steam pressure on heal- 
ing mains not to exceed two pounds. If the apparatus shall fail to ac- 
complish this guarantee by reason of any defect developing within 
the period of one full heating season and that defect is due to faultv 
material or poor workmanship, the Heating Contractor shall remedv 
such defect at his own cost within reasonable time after notice thereof. 

22. Finally. Nothing herein contained can be construed to relieve 
the Heating Contractor from making good and perfect work in all 
usual details of construction, and he w^ill be held responsible to provide 
and furnish necessary material and to perform all necessary labor and 
to bear all expenses incidental to the satisfactory completion of the 
work. 
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Dunham Home Heating System 

I. General Condiiions. The general conditions governing this work 
shall be those established as standard by the Institute o! Architects 

2 Construction and Material. The heating apparatus proposed in- 
cludes the furnishing, delivery, and erection on the premises of all 
necessary material and labor, which shall be lirst class in ail particulars 
and in accordance with specifications and plans. 

3. Inspection The Heating Contractor must at all times allow the 
C. A. Duriham Company's Representative to come on the job for the 
purpose of inspection and must lend any assistance necessary to ex- 
pedite and complete the work. Any instructions given by the C A 
Dunham Company's Representative and confirmed in writing regard- 
ing changes to make system conform to plans or specifications and de- 
tails shall be considered a part of this specification. 

4. Boiler. The steam boiler shall be a with guaran- 
teed ratmg for sq. ft. of direct radiation installed 

upon suitable foundation and in accordance with manufacturer's set- 
ting instructions. It shall be equipped with all necessary connections 
and trimnnings incldding a safety valve set to blow at LO lb. pressure 
a Dunham Compound Gauge 15 lb. x 30 in. vacuum and a 10-in Dun- 
ham Damper Regulator. (Omit Regulator on gas fired and automatic 
oil fired installations.) The boiler must be so installed that the distance 
between the normal boiler water hne and the lowest return pine shall 
BE NOT LESS THAN TWENTY FOUR (24) INCHES. Furnish 
boiler pit if necessary to obtain this minimum distance. 

5. Smoke Pipe. Connect boiler to chimney with suitable iron smoke 
pipe same size as boiler smoke outlet. Smoke pipe must be provided 
with approved Dimham Check Damper and hand stop damper between 
check damper and boi!er. (On gas and automatic oil ftred installations 
omit Dunham Check Damper.) 

6. Pipe and Fittings. Furnish and erect with tight connections all 
necessary piping of sizes shown on plans and run as indicated, supported 
and properly graded to insure free and noiseless circulation. Use fit- 
tings of cast iron of standard quality. The ends of all pipes shall be 
reamed or filed. Proper provision must be made for expansion. Use 
graphite and oil for making up all pipe joints applied to male thread only. 

7. All steam tappings in boiler shall be connected full size of tap- 
ping into a steam header which shall be dripped to the return header 
through a bleeder. Ail spring pieces to steam and return mains shall 
be taken off the top of mains at 45 deg. 

8. The end of each steam main shall be dripped as indicated on the 
plans by means of a drip line to boiler, properly vented through Dun- 
ham Trap in accord with details furnished by manufacturer. 

9. Grade steam mains H in. in 10 ft. Grade return mains and drip 
mains 1 in. in 10 ft. All steam supply branches such as spring pieces, 
offsets in steam risers and runouts to radiators shall in each case be 
installed one size larger than the vertical pipes to which they connect 
and shall be given as much grade as possible. }4 in. per foot is prefer- 
able. 

10. Return mains shall be connected to the Dunham Air Eliminator 
as shown in detail furnished by manufacturer. 

II. Risers are to be run concealed or in the open as directed by the 
architect. All concealed piping must be tested and made tight at 15-lb, 
water pressure before being concealed and covered. 

12. All union connections, flanges, packing nuts on gate and globe 
valves and on gauge glass of boiler must be drawn up tight so as to 
prevent air leaking into system when under a natural vacuum. This 
work must be performed after system is completed, and while under 
vacuum. 

13. Floor Plates Sleeves. Furnish approved floor and ceiling platfs 
and protecting sleeves on all pipes passing through floors or finished 
partitions. 

14. Thermostatic Control. Contractor shall furnish and install ac- 
cording to manufacturer's instructions where shown on plans, Ther- 
mostat and Damper Motor of approved make. 
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15. Air Eliminator. Furnish and install in accordance with manu- 
facturer's instructions a Dunham Air Eliminator, Install 3 Dunham 
Air Check on vent opening of Eliminator. 

16. Check Valves, Check valves shall be horizontal swing type with 
brass disc, best grade obtainable. They shall be installed where called 
for by the plans and in accordance with accompanying details. They 
shall be tested for tightness. 

17. Radiation. Furnish and install radiation as shown. There shall 

be sq. ft. of direct radiation of approved make. AH radiators 

must be provided with H-in. top inlet tapping and with V2-in. eccentric 
bushing in return tapping. All air valve tappings shall be plugged. 

18- Radiator Traps and Valves. Each radiator shall be provided 
with a Dunham Radiator Trap of suitable capacity, A Dunham Pack- 
less Radiator Valve with Dunham Regulating Plate shall be installed 
at inlet connection according to manufacturer's instructions. The 
plates shall not be inserted in the valves until after the system has 
been cleaned. 

19. Painting. All exposed piping in finished rooms, and all radiators 
shall be given a priming coat of (lat paint and thereafter painted or 
enameled as directed by architect- All pipe joints and all uncovered 
piping in basement, front and other exposed parts of boiler shall be 
painted one coat of black asphaltum when the system is hot and under 
a vacuum. The finishing coat of paint must be applied when the entire 
system is under vacuum so that the paint will fill up leaks* 

20. Covering, Cover all steam mains and their spring pieces with 
four-ply 1 in, thick asbestos sectional covermg, and fittings with asbes- 
tos cement. Cover all steam and return risers and other piping run 
concealed in outside walls with two-ply H in, thick asbestos sectional 
covering. Cover boiler as specified by boiler manufacturer, 

21. Finishing up. Thoroughly blow down and clean out system under 
a steam pressure of 5 lbs., allowing condensate to be wasted to sewer. 
Operate system a week with Temporary Caps or Elbows installed on 
radiators- After this period then surface blow-off the boiler, as follows: 

Remove the safety valve and connect a temporary blow-ofi" pipe to 
the safety valve tapping, extending it outside or to some suitable 
drain. Shut off all radiator valves or valves in main. Fill the boiler 
with water to top of gauge glass. Build a very hot fire and blow steam 
and water out through the safety valve tapping and pipe connected 
thereto. Fire hard with not more than 10 lb. pressure on boiler. Sup- 
ply cold water constantly in at bottom of the boiler. Continue this for 
six hours. At the end of the period, close the water feed valve, draw 
the fire quickly, open blow-off at bottom of boiler and entirely drain the 

boiler, replace the safety valve. Fill the boiler slowly after it becomes cold. 
Remove the Dunham Temporan.' Caps or Elbows and install in their 
place the Dunham Traps. Install the Dunham Regulating Plates in the 
radiator valves, 

22- Test. The System when finished and cleaned shall be tested for 
lightness by filling it with water to its very top. Pockets of air in the 
piping or radiators must be vented so as to allow water to enter. The 
water shall be left standing in the system until all leaks have been made 
tight. The contractor must take precaution to guard against damage 
^rom freezing during test, 

23, Guaranite. The Heating Contractor shall guarantee the appa- 
ratus installed to circulate steam thoroughly through every radiator 
without noise, under a steam pressure on the heating mains not to 
exceed H pound gauge. If the apparatus shall fail to accomplish this 
guarantee by reason of any defect developing within the period o( one 
full heating season, and that defect is due to fauUy material or poor 
workmanship, the Heating Contractor shall remedv such defect at his 
own cost withm reasonable time after notice thereof. 

24- Finally. Nothmg herein contained can be construed to relieve 
the Heating Contractor from making good and perfect work in all usual 
details of construction and he will be held responsible to provide and 
furnish necessary material and to perform all necessary labor and to 
bear all expenses incidental to the satisfactor>' completion of the work. 
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The Dunham Radiator 

Trap 

T^HE Dunham Radiator Trap first put into service in 
-*- 1903 completely revolutionized Steam Heating. 

The present day Trap differs in no way in principle or 
method of operation from the first trap installed in 1903, 
the improvements in both body 
and disc being merely matters 
of refinement and design. 

The Dunham Trap, for over 
twenty-five years has led in 
quality and in service. Its func- 
tion is to conser\''e heat, and 
thus fuel, by keeping radiation 
and piping at the point of 
maximum efficiency by auto- 
matically permitting air and 
water to pass from the radiator 
without passing steam. 

The Dunham thermostatic 
Trap consists of two major 
parts, a body and a cover. In the cover the operating mem- 
ber, the Dunham Thermostatic Disc, is securely placed. 
k has an exceptionally large valve opening. There are 
no detached loose parts in the path of flow, no sliding 
contacts to gum up, and no guide or pin to obstruct the 
valve opening or cause the valve to wear unevenly. The 
position and design of the valve is such that it is self- 
cleaning, and the closing of the trap wdll be tight even 
where the water is high in incrustants which deposit on 
the interior of the piping. The action of the disc is positive 
and the floating valve seats squarely, like a globe valve, 

Cover 

Thermostatic Disc 




Fig. 800 A 

The two parts of the Radiator 

Trap 




Floatin g VaK'e and Rounded Seat 

Larg e Valve Openin 

Fig. 819 
Sectional view of Trap, showing simplicity of construction 
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the tightest of all types of valves. All of its working parts 
are made of non-corrosive material, of the best quality 
and kind, which gives the best service. 

The wearing qualities of the Dunham Trap are further 
insured because of its construction. The Thermostatic 
disc is constructed of two corrugated members made of 
special composition phosphor bronze, formed under pres- 
sure. The curves of the corrugations are designed to 
distribute the motion of the disc uniformly and to secure 
maximum movement with minimum stress in each por- 
tion of the disc. The disc contains a volatile fluid com- 
pounded to insure uniform operation over a wide range of 
temperatures. This fluid is hermetically sealed in the 
disc. The disc is permanently adjusted in the cover at 
our factory and its setting should not be changed since it 
adjusts itself to all temperatures and pressures. 

The Dunham Thermostatic Trap saves fuel by eliminat- 
ing the air from the radiators and by holding'the steam 
therein until it has given up all its heat. 

The disc is subject to the same conditions of pressure 
and temperature that exist within the radiator, and its 
operation is controlled by these conditions. 

As steam enters a cold radiator it forces the cool air, 
which is in the radiator, out through the trap into the 
return piping In warming the radiator the steam gives 
off heat and in doing so condenses to water. The water 
which is heavier than steam falls to the bottom of the 
radiator and flows to the trap through which it also passes 
into the return piping. After forcing out the air the steam 
fills the radiator and follows the water to the trap which, 
in the presence of steam, automatically closes because the 
steam is hotter than either the air or water. The heat of 
the steam vaporizes the fluid within the disc and creates a 
vapor which expands the disc, closing and holding the valve 
against its seat with a positive pressure, thus trapping the 
steam within the radiator. 

The radiator now thoroughly filled with steam gives off 
heat, condensing the steam at a uniform rate, and the water 
of condensation which is cooler than the steam flows in a 
steady stream to the trap which it sUghtly cools causing 
it to open allowing the water to pass out. 

The trap adjusts itself to a position corresponding to the 
water temperature, just as a thermometer does to the 
room temperature, and permits a continuous flow of 
water from the radiator. 

The operation of a trap attached to a radiator has been 
described. The traps operate in a similar manner to trap 
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Fig. 803A 

More steam entering — 
water (steam condensed 
from chill of radiator) 
and balance of air pass- 
ing out through trap 



Fig. 802A 

Steam entering — a i r 
passing out through 
trap. Regulating Plate 
in valve allots the steam 
evenly to each radiator 
so each heats alike over 
the entire system 



Fig. 804A 

Radiator full of steam 
and hot all over under 
any degree of vacuum 
or pressure within its 
operating range. The 
Dunham Trap that al- 
lows free passage of air 
and water, does not allow 
the escape of steam 
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Steam when used on any other form of heating surface, or 
to drip piping. The air and water, which are both cooler 
than steam, cause the trap to open, and steam causes it to 
close. The operation of the trap is not that of alternately 
opening and closing; it adjusts itself slowly like a ther- 
mometer to the temperature conditions present, and per- 
mits a continuous flow of air and water at a rate to keep 
the heating surface free from air and water and full of 
steam without waste of steam. 

The Dunham Thermostatic Trap meets the most exact- 
ing requirements of service from the standpoint of both 
utility and wear. It responds to variations in steam pres- 
sure, keeping the radiator up to approximately 100% 
efficiency, and insuring the safety of the boiler. 

The Dunham Radiator 
Trap is made in five sizes. It 
is automatic in action within 
the fixed range of pressures 
and corresponding tempera- 
tures for which it is made. 
It needs no adjusting upon 
the installation. Each trap 
is tested and adjusted before 
leaving factory, and this ad- 
justment must not be tam- 
pered with. The thermo- 
static disc must never be re- 
moved from the trap cover 
for cleaning or other reasons. 
Its maximum operating pres- 
sure is fifteen (15) pounds 
gauge, corresponding to lim- 
it set on low pressure heating 
boilers by the A. S. M. E. 
code. It must not be used on 
pressures exceeding fifteen 
(15) pounds. 

These traps are used prin- 
cipally in steam heating work 
where they are attached to all 
forms and types of radiation, 
and to steam piping and 
risers for dripping purposes. 

The Nos. lA and 2B Traps are used 
almost exclusively on radiaiors. 
The No. 3A Trap js used for large 
radiators, for medium sized pipe 
coiis, and is adaptable for dripping 
risers and short runs of small steam 
piping. The Nos. 4A and 5A Traps 
are used where traps of large capac- 
ity are required on large pipe coils 
Trap No. 5A and blast heaters. 




Trap No. 2B 




Trap No. 3 A 




Trap No. 4A 
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Angle 

Pattern 



Straightway 
Pattern 



Right Hand 
Pattern 



Left Hand 
Pattern 



Fig. 867 



Specifications and Price List 

(For pressures not exceeding- 15 pounds gauge) 



Size 


Style 


Tap- 
ping 


Capacity 

Direct 
Eadiation 
3q. Feet 


Net 
Weight 


List 


Code 


Dimensiona 
in Inches 




A 

3^ 

3H 

3K 
3K 

3K 

3H 

3^16 

^% 
^% 

3 Ye 

2J4 

2^^I6 
2V6 


B 

1^ 

2i^ 

1%. 

2% 


c 

m 

m 

i\ 

m 

IH 
\% 

m 

4 

4 


D 

2% 

2%. 

1 ■ 
3'16 

3'i^ 

3V 
^% 
Z%, 

^^ 

h 

5 

5 
5 


E 


No. lA 


A. P. 
S.W. 
R.H. 
L.H. 


H inch 
Minch 
Hinch 
l-i inch 

Vz iflch 
Hi^ch 
V^inch 
J/^inch 


100 
100 
100 
100 


22 oz. 

22 oz. 
22 oz. 
22 oz. 


S8.00 

8.00 
8,00 

8.00 


Atom 
Atude 
Attoa 
.\twaQ 


3^ 
'A 


No.2B 


A. P. 

3.W. 

R.TT. 

L.H. 

A. P. 

s.w. 

L.H. 


350 
350 
350 
350 


27 02. 

28 oz. 

28 oz. 
28 oz. 


10.00 

10.00 
10.00 
10.00 


Abhor 
Abbey 
Abate 
Abyss 


H 
H 
H 


No. 3A 


H inch 
3-^ inch 

%'i inch 


80O 
800 
SOO 
SOO 


28 oz. 
30 oz- 

30 02. 
30 oz. 


12.00 

12.00 
2.00 
2.00 

18.00 
18.00 


Alp 
A per 
A pine 
Alp est 


'A 


No.4A 


A.P. 

S.W. 


34 inch 
Minch 


1500 
1500 


5 Iba. 
Siba. 


Drink 

Drench 


% 


No. 5A 


A.P. 
S.W. 


1 inch 
1 inch 


3000 
3000 


6 lbs. 
6 lbs. 


24.00 
24.00 


Drizzle 
Drift 


% 



The Nos, lA and 2B Traps conform with the standard dimension 
"A" (3K"J as adopted by the Heating and Piping Contractors' Na- 
tional Association for one-half inch radiator traps. 

The Nos. lA, 2B and 3A Traps are 
regularly furnished nickel-plated, and with 
union nut and nipple, threaded right hand- 
Supplied in all patterns. Bronze body and 
cover. 

The Nos. 4A and 5 A Traps are painted 
battle ship gray and furnished in either 
Angle or Straightway patterns with female 
right hand threaded connections, both inlet 
and outlet. Cast iron body and cover. 

When not otherwise stipulated on order 
the regular Angle Pattern Traps o J size called 
<or will be shipped. 




Fig. 806A 

Traps Nos. 
4A and 5 A 





An&le Pallern Slraightwav Pattern Right Hand Pattern 

Traps Nos, lA, 2B and 3 A 
{Dimensions oj Left Hand Pattern are the same as those of Ike 

Right Hand Pattern.) 
Fig. 805 
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Radiator Connections 
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Fig. IMO 

Plan and elevation of 

Trap used to dnp a 

down feed riser 



,' Dunham ^^^^ ^^1^^ 
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r^e"^uQ^j Main } 



Trap 




Down Feed Riser 
Dunham Packlc!)^ Radiator Valve 
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.EccEMTRic Bushing 
Dunham Radiator Trap 



Dunham Radiator Trap 
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Fig- 969^Method of dripping short down feed risers through a Dun- 
ham trap into the radiator 
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Fig. 903 
Trap and Valve on Indirect Radiator 
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STEfijj Main 



Stcam Main 



Dunham Packlcss Radiator 

Valve Provided W<tm g" 
Weep Hole- 
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If Radiator Ha^ Mope 
TnAiv; 15 Sections Con- 
nect Trap At Point "A" 



DuNMAM 

Radiatoq 
Trap. 

Return Main 
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Petuqn Wain 



C 



Fig. 839A 
Overhead Supply, Valve Horizontal 
The valve when used on above installation will be provided with a 
H" weep hole through the valve seat in order to provide drainage of 

condensate through valve when it is closed 
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Cadiatoq VALVtTrpE: 140 

Fig. 841 A 
Typical for Wall Radiator Suspended from Ceiling 



■Dl^^.^i'^ PiCKLtS5 RwiATDa l/ALVE 

7^ 




ftt»««^ ■ Dk»Ab(m:& 

V'i.v!:,' Rj^^jB, Mi*,' J 

S 







3-n 



u 







XCEMPIC Dj5h!i\'S 

Fig. 946 

Method of connecting wall radi- 
ators when installed in tiers 
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Fig, 902B 

Connections to indirect radiator 

located below return main using 

Dunham Air Line Valve 
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Radiator Connections 
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Typical Wall Coil Connections 



OvMMAM rVcKLtis Radiator 
Valve Tvpe 140 



Durham Packless RAO^aroR 
VALve Type 140 




Fig. S16A 

Supply connections to coils of 

seven pipes or more 



Fig. 817A 

Supply connections to coils ot 

six pipes or less 
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OcAi_t POCKtT 



With Pcguljvti.^q Puit 




Fig. 811 
Trap used on wall coil 
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Pi-ita Tr-lPu O^JLv 0»if 

End Of fioANCn Tec, 




Du/HOAM EaDiatosTcap 



Fig_ 1123 

Connections to pipe coil on 
ceiling with swing connection 
and valve permitting operation 
from floor 



Fig, 812 
Trap used on ceiling coil 
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Radiator Connections 
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Radiator Bottom Inlet 
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Fig. 818 

Steam type radii^tor equipped with Dunham Trap and 

Dunliam Packless Inlet Valve 
DuNMAw^ AlP Line V^lve. 

Dry Rrr urn From Radiator 5 Abov^ 




Down Vzzz Riser 

Du^a^AM PackuCSS RaDIATOR ValVE- 
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FwLL 5iIECV"Ti.PP 



This Distance 
ToBENorUsb 



Valve 




3oiLED Water LinCi 
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Fig. 904 B 

Connections to direct radiator located below 
return main, using Dunham Air Line Valve 
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Radiator Connections 
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Fig, 1206 
Recessed Radiator Connections 





Dunham Packless Radiator Valve 





Dunham Radiator Trap ^CopperTube Radiator 

Fig. 1207 

Copper Tube Radiator Connections 
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Concealed 
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Fig. 1208 

Concealed Radiator Unit 
Connections 
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DuMHAM Trap 
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Fig. 1209 

Suspended Unit Heater 
Connections 
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The Dunham Float and 
Thermostatic Trap 




THESE traps 
quickly handle 
large volumes of water 
on sudden calls for 
maximum duty. They 
open automatically for 
water and air and 
close for steam. They 
are suitable for either 
gravity or vacuum 
return line heating sys- 
tems. The water is 
handled by the fioat 
valve, so constructed 
that the opening is always sealed with water with no 
opportunity for steam leakage. The air is handled by 
the thermostatic valve. They combine the Dunham 
Thermostatic Principle with the float. The thermostatic 
valve adjusts itself slowly like a thermometer to the tem- 
perature conditions present, while the float valve permits 
a continuous flow of water at a rate within its capacity 
limits, to keep the heaters or mains free from air and 
water, without waste of steam. 

They may be applied to any type or make of cast iron 
or pipe coil blast heater. They are unsurpassed for drip- 
pmg low-pressure steam mains and risers, vento heaters, 
unit heaters, blast coils, domestic hot water heaters, dry 
kilns, milk condensers, evaporators, paper machines and 
any industrial heater in which low-pressure steam (not 
exceeding 15 lbs. gauge) is used as a heating medium. 

This type of trap not only drains the heater of its 
water of condensation but automatically releases the air, 
thus the highest possible heating efficiency is obtained, 
which results in the operation of the equipment at its 

maximum potential output. 

In many industrial processes it is desirable to operate 
on a vacuum m the return hne, a condition that is fully 
met in this type of trap. 
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Float and Thermostatic Trafy 
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Specifications and Price List 

For Pressures Not Exceeding 15 Lbs, Gauge 



d 
2 


Size 

of 

Tap- 

P'gs 

In. 

M 
1 

H 

1 

2 


Cap. 
Sq. 
Ft. 

Equi. 

Dir. 

Rad. 


Net 

Wt. 

Lbs. 

14 
15 
24 
24 
33 
33 
42 


Dimensions, Inches 


List 
Price 


Code 


u 

■ 


A 

IIM 

14H 

143^ 
153^ 

15 H 
19H 


B 

6^s 
6Vs 

I'A 
7K 

9H 


c 

9H 

1034 
1034 
123^ 

12H 

1534 


D 

m 
1?^ 

2 

2 
2H 


3M 

4M 

4J4 

4>^ 

6^ 


F G 

iyz7i4 

1J47% 
1M934 

1^934 
1^93^ 


22C 
23C 
16C 
17C 
18C 
19C 
20C 


3000 

4000 
6000 
7000 
9000 
11000 
16000 


S32.00 
36.00 
48.00 
52.00 
64.00 
68.00 
80.00 


Bloater 

Blockade 

Bare 

Blazon 

Blest 

B ithe 

B ink 



Capacities given are based upon a condensation rate of ^-pound per 
square foot of cast iron direct radiation per hour at a pressure difference 
of one pound per square inch- These capacities are maximum on 
heating installations, as the majority of these operate on small pres- 
sure differenc^. However, in connection with installation where 
the difference is constantly maintained greater, the capacity can be 
increased, as shown on Fig, 947C, page 119, 

AU traps have right-hand female tappings. 



i Tap For Sccupims 
Float For Shlpment- 




Fig. 1161A 
Traps Nos. 16C. 17C, 18C, 19C and 20C 
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Tap For Securing 
lqat For SHiPw^hrr 



TmEDU05TAT1C 





Fig. U62A 
Traps Nos. 22C and 23C 
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Float and Thermostatic Trap 
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Capacities of Vento or Blast Heaters 



The condensing capacities of blast heaters vary greatly 
with the service, the quantity and temperature of air to ' 
be handled, the velocity through the heater, etc. Each 
individual stack has a different rate of condensation, 
according to its position in the heater, subject also to the 
various conditions of service mentioned. It is therefore 
necessary that the condensing capacity of any heater, 
or in the case of individual stack connections, of any stack 
be carefully determined for each condition of service, and 
that the work done be reduced to units of equivalent 
square feet of direct radiation in order to select the proper 
trap and boiler capacity as well as steam and return pipe 
sizes. Considering a four stack vento heater as a unit 
operating under average velocity conditions with inlet 
air at zero, its average rate of condensation per foot of 
heating surface will be from 6 to 8 times that of a direct 
radiator. Thus a superficial guide in selecting trap capaci- 
ty would be to multiply the actual surface of the total 
heater by 6 or 8 and obtain an approximate of the equivalent 
heating surface in terms of square feet of direct radiation. 

The manufacturers of the several commercial types of 
blast heaters give information as to how to determine the 
condensing rate in pounds of water per square foot of 
their heaters under var^ang conditions. 

The accompanying illustrations will show the proper 
methods of installation for vento heaters, and give the 
general idea of how the piping must be installed. Special 
details will be gladly furnished upon application showing 
connections to any other heater. 

In applying these traps to vento heaters the supply and 
return connections must be at opposite ends of each stack. 
Where stacks are made up of 17 or more sections take an 
additional vent out of center vento section of each stack 
in heater using Dunham No 1 A Trap as shown. The Float 
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Float and Thermostatic Trafj 
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and Thermostatic Traps may be installed in battery, or in- 
dividually to each vento stack and connected as shown on 
following pages. When used individually the condensing 
rate of each stack must be independently determined in 
terms of equivalent direct radiation and ample trap capac- 
ity furnished. It must be remembered that the condensa- 



14000 



0000 




N^-ZZTcftP-f 



O I 7. 3 4 5 lO 15 

Pressure DipfeeenceIn Pounds Per5quare 
Inch 5etweln Trap And Return Line. 

Fig. 947C 

Float and Thermostatic Trap Capacities at various pressure 

differences. To find square feet direct radiation, multiply 

jXJunds of condensation per hour by 4 
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Float and Thermostatic Trap 
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tion rate in the first stack receiving the cold air is very 
high- When used in battery connection the trap capacity 
is determined for the entire heater as a unit. For heaters 
installed in two or more tiers, each tier is to be inde- 
pendently equipped with Float and Thermostatic Traps 
and connections made in similar manner for both tiers. 
The same applies when two or more groups of heaters are 
used. 



DuNruw 
Stoaineb 

TCAP. 



Floop 



•^ 




^Tzt\u Supply Main 



Unit 



FuuSizcOTappin^, 

DUNMAM 

Trap, 




5CALE 

Pocket 



\y 



Deturn 

MwN- 



Fig. 982A 

Methods of draining 
a Unit Heating 
System using Dunhann 
Traps of sizes required. 



Method of connect- 
ing to Pipe Coil Heaters 
of the return bend 
type. Modification 
must be made to suit 
each style of these heat- 
ers as there are varia- 
tions in location of 
supply and return tap- 
pings. If temperature 
regulation is used see 
method shown by Fig, 
826B, page 121, for con- 
necting supply and re- 
turns. 




DusHAM Float &r« 
5TtAM 5;^u TncRMOSTAT icTrap 



SiU)rc Check Viu.vE 

SouxtoocEj 



Fig. 822B 
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Float and Thermostatic Trab 
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^TT*M ^UP^LY 




- AO U5C Supply An& Return On 

i^rOjiTE: Cnd^ of ^tack. 



V^TO Heater 




Djwham Nfi 1 Trap 
OmitThe^c And Vent 

Line On STaC«:S HAV- 

jnc 16 StcTiof^ Or 

LF3 5, 



» 



Sc^ng Check v^-lve 
With BRAiS DiSC 

ScALfPccKpr 



Kig_ 828B 



DuNnAM 

Float AnO- 

Thcpuostatic 

Trap 



This method 
of connection 
is recom- 
mended on 
Vento Heaters 
on which 
A u I oma t ic 
temperature 
regulation i s 
not used- 






Aluav^ Use Sup^lv Ano Retu:>m 
On OfosiTt^ND^ Of Stack. 




Stacks havin(^ 
Ln^ 



5wI^/i Checw Valve 



Scale Pocket 



DUNMAW SrOAiNCO 

Gate \Alve 
Fig. a2GB 



DuMHAM Float Ano 

THERMO'^TATir. TdAP 

On Cach ^tajx 



This method is 
recommended on 
Vento Heaters on 
which automatic 
Temperature regu- 
lation is used. On 
such instaUations a 
hand controlled 
gate valve should 
be used on inlet of 
stack closest to Ihe 
cold air intake, with 
no automatic valve 
on this stack. The 
gate valve should 
he left open during 
freezing weather. 
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Float and Thermostatic Trap 









s ::-ic-:^ --. \3 -o 




Meihci >h. T L- F:g. 1164.A :? recommended on double 
tio-ed Venio Heaters. I: :e~r^ra: -r re^y.zrlon is used, a 
gate valve should be 'j?ed on the mlec of the tier closest 
tothec::^2L7:n:a>e.r: 2u::~2::: valves onth:s ::cr- Tliis 
gare valve should be left open during freezing weather, 
also the re: .irr. : :- ectioa for each tia-, to be made as 
shown ir. Fie. SZ63, page 121. 
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Float and Thermostatic Trap 
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<\\. 




This method of connec- 
tion is recommended for 
vertical tube type heaters 
without temperature reg- 
ulation. If temperature 
regulation is used connec- 
tions should be made sim- 
ilar to Fig. 826B, page 
121. 




■0^ 






Fig. 1200 




'Sf\ y y::^ ^-^tC^ V^lvC 



PoC-'tT 






>-V-'*''^''^ 



^jN^a-M Float 



Fig- 1201 

This method of connection is recommended for horizontal tube type 
heaters without temperature regulation. If temperature regulation is 
used connections should be made similar to Fig, 826B, page 12K 
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Float and Thermostatic Trat 
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Fig, 925A 

DuNriAM Flow ftio Method of dripping end of steam 
TfitBHisTftTic Taw main 

Fig. 924A 

Method of dripping rise 
in steam main 



Scale Pockets 

" When a Dunham Trap is used for dripping steam pip- 
ing it should be installed with at least four feet of con- 
necting piping between it and the point dripped. A 
liberal scale pocket should be provided, also a gate valve 
and strainer in the connection to the trap. Scale pockets 
should never be smaller than a 2" pipe, with 3" pipe on 
large and long mains. Pockets should be 10" or more 
deep, as large space is necessary for collection of dirt. 

When used for dripping the end of a steam main, the 
main should extend not less than 18" beyond the last 
riser connection and be provided with a full sized scale 
pocket. 



Fig. 953A 

Method of install- 
ing Dunham Float 
and Thermostatic 
Trap on each in- 
dividual roll of a 

Paper Machine 
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The Dunham 
Medium Pressure Trap 



THIS Trap is designed for service where pressures are 
higher than those used in low pressure steam heating. 
It is the outgrowth of a universal demand for a trap using 
the Dunham thermostatic principle, which will produce 
good results in medium pressure service. Its field of use- 
fulness is in connection with hospital steam equipment, 
kitchen fixtures, laundry equipment, and other similar 
steam apparatus used in industrial process work. 



<^cZ> 



,™ 



^. 




Trap No. 13 




Trap No. 14 




Trap No. 15 



Description 

This trap is made in three 
sizes : j^-inch, ^^^-inch and 
1-inch, respectively. It is a 
thermostatic trap made for 
pressures from zero to 60 
pounds gauge, and the tem- 
peratures corresponding with- 
in those pressure limits. Like 
a thermometer, it is suitable 
for use within the tempera- 
ture limits for which it is 
manufactured, and not suit- 
able for use under other con- 
ditions. 



Construction 

The 32"irich size body and 
cover is constructed of bronze, 
the 5^ and 1-inch sizes have 
cast iron bodies and covers. 
All sizes are fitted with 
removable valves and seats 
made of very hard special 
steam metal, reducing the 
effect of wire drawing or 
cutting to a minimum. The 
reinforced Disc is made of 
very special phosphor bronze 
metal formed under pressure. 
It contains a volatile fluid 
hermetically sealed within. 
These traps are non-adjust- 
able. They are tested and 
adjusted at the factory. The 
position of the disc in the 
cover must not be readjusted. 
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Medium Pressm'e Trap 
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Fiff. 831 

Sectional View of H inch Medium 

Pressure Trap. 




Amcjle Outlet 



Fig. 832 

Specification Data 
For Pressures from Zero to 60 Pounds Gauge 





Pipe 
Tap- 
ping 

Size 


Capac- 

itv 

Lbs. 

^\ ater 

per Hr. 


Net 
Ut., 

Lbs. 


Finish 


List 
Price 


Code 
A\'ord 


Dimensions 


No. 


A 

3H 


B 

2 

2H 


C 


D 

7H 


E 


13 
14 

15 


1 


100 

200 
400 


3M 

19 


•Brass. 
Grey 
G-rey 


SIS.OO 
27.00 
36,00 


I rat 

Iren 

risb 


7 



When ordering, state the pressure under which each trap is to oper- 
ate. See page 184 for repairs. - 

•Furnished nickel plated if so ordered. 
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Medium Pressure Trap 
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Hotel Kitchens and Restaurants 




Fig. 833A 

This trap is especially well adapted for dripping coffee 
urns, plate warmers, steam tables, soup kettles and other 
similar fixtures where medium pressure steam is used. 

Dunham 



Bv Pass 




Union 



"" Medium 



Valves 




PRES5UR 

Trap 



Fig. 836A 

Sometimes it is advisable, when dripping medium pres- 
sure steam lines, to install the trap with by-pass as shown. 
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Medium Pressure Trap 
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Hospital Fixtures 







Fig. b34A 
When used on hospital fixtures for the operating room, such as 
Bterilizers and distilling apparatus, or in diet kitchens on the steam 
table, plate warmer, coffee and hot water urns, etc., a saving in the 
quantity of steam used can be effected since no steam will be wasted 
into the return line, and the fixtures will be effectively heated. 




Kettles 



f 



-F^ 



>-^ 



Tiy^. 





Dunham *^^ 



Trap 







Fig. P35A 

As used on an open jacketed steam kettle — candy^ 

soup, or similar cooker. 
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Process Work 



TN many industrial processes, steam is the heat carrying medium, 
The product being heated or processed is brought into contact 
with a metal wall, the other side of which is in contact with the steam. 
In such cases the heat is transmitted principally by conduction. At 
the surface of the metal wall through which the heat flows there is a 
film of indefinite thickness. This film offers considerable resistance 
to the transmission of heat, which may be measured by the temperature 
difference between the exterior and interior edge of the fluid film, 
as ti and ta in Fig, 974. The amount of heat flowing through a unit 
of the heating surface depends greatly on the character of the film 
surface. Where the film is a hot gas the resistance is verj high and a 

'TtANt TtMPCQ.ATu*2e AT 

Outride Or ^uq^acc rii_M 



rtUID BDMQ n^ATED 




TcMPEe^Tuec Da.op Due lb 
HcAT Passing Tntu MitTAi_ 
Wai^i- 



HEATING TLUID 



Fig, 974 

Temperature gradient with air film on heating medium side. 
Shows loss of heat head due to presence of air. 
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Process Work 
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large portion of the available temperature difference is required to force 
the heal How through the lilm. If the fluid Jilm is liquid, as of con- 
densing sleam, the resistance to heal flow is relatively low and the 
nid- of he;il transmission through the surface is very high. See Fig, 
975- l^he DunhLim Radiator, Medium Pressure, and Float and 
'I hermostatic Traps release the air from the heating surface thus 
permitting the interior surface film lo be liquid (such as condensed 
steami, rather than gaseous (such as air) with consequent high rate of 
heat flow, as a result of the maximum heat head being available at 
the surface of the metaK high efficiency of the equipment is obtained, 

Buih Quality and Quantity May be Increased 

by the Use of Dunham Traps 

Improved flavor and color and uniformity of product, of many 
organic materials (such as certain pharmaceutical and other extracts, 
milk, eggs, liquid foods, and dry food powders), secured by evaporation 
is accomplished by use of Dunham Traps, If too high a steam pres- 
sure is required in order lo secure a given output from an evajjorator. 



OLnroiDC Or Sucr^ACC FIlm 



riUiD 5DNG MCAT^D 



Te MPr. wrATuec At ir^:^iDe 0^ 




TcMPCRATuRc Dtop- Due 
lb HcAT PassinoThbu We."^a 

Wall, 



5TCAW OR- 
nCATINQ TLUID 






Fig. 975 

Temperature gradient with no air film on heating medium side. 
Shows no loss in heat head on account of presence of air. 
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Process Work 
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both flavor and color of many products will be inferior. H there were 
complete uniform diffa^ion of air ihroughoul the steam space, so that 
the temperature at the outside edge of the surface ti!m of the malerial 
heated (ti) would he the same over the whole heating surface, use of n 
high steam pressure for securing output would not affect quality, liut 
where air collects in pockets, it Itaves spaces where no air ispre^-ent, 
and the product becomes overheated in places, with resultant bad 
effect upon quality, appearance, and decreased solubilily, etc. 

Where Dunham Traps are used all the air is released from ihe 
steam space, resulting in a high rate of heat transmission. The dif- 
ference in temperature required to force the heat through the sur- 
face film, and as a consequence the same leniperalure for processing 
the material, is thus secured from a lower temperature of steam 
corresjionriing to a lower steam pressure- See Fig. 975, 
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Fig. 979B 

Dunham Medium Pressure Trap applied to a Process Kettle 
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Fig- 980B 

Dunham Medium 
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on a closedjacketed 
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The Dunham Air Line Valve 

(For Pressure not Exceeding 15 Pounds Gauge) 

T^HE Air Line Valve is an auto- 
matic air valve for use on radi- 
ators but only in connection with 
air line piping into which it must 
discharge. Ii is positive in aciion, 
opening for the passage of air. closing 
against the passage of steam. It is 
nonadjustable. Its principle of 
operation is identical with the Dun- 
ham Radiator Trap. It is neat in 
appearance. It is particularly ap- 
plicable where an automatic valve 
that cannot be easily tampered with 
is desired. It cannot discharge the 
bad smelling radiator air into the 
room, or blow steam on the wall 
paper, or leak water on the floor. 




I 



Typo 50 



Construction 

It is constructed throughout of 
best steam metal, body and cover 
of bronze, disc of \-ery sp(-CLal 
phosphor bronze formed under pres- 
sure, and all made to a high stand- 
ard of workmansliip. !t is pro- 
vided with an unusually liberal 
valve opening for the free escape of 
air from the radiator. It is not de- 
signed to handle water — only air. 
The operating member, the Dun- 
ham Thermostatic Disc, contains a 
combination of volatile lluids, her- 
metically sealed within, which 
vaporize when heatedp forming a 
vapor, that expands and contracts 
under the warmer steam tempera- 
ture and the cooler air temperature, 
closing and opening the valve as 
required. This disc is permanently 
and properly set at the factory and 
needs no further adjustment. The 
cover of the valve is rcinovable if 
necessary but it seldom needs or 
should be removed. The cover 
must never be removed ichcn the air 
line valve is on a radiator, 
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Fig 842 



The two major parts 




Fig. 843A 



Sectional view 



Dunham Air Line Valve 



rMH11IMhMIMHIIII1IIMI|MMUinUUUIItlllUU1|l1||UlII|niLI|ilUMinU1inilUIIIt|iniltllllllJlUl]IIHItliMIMMIMinilUHtlHMlLI3ll|LlllLJl4lLUlHMini|tl1ll 




Fig. 846A 
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Fig. 84 .S 

Method of attaLhinc to 

radiator on air line 

system 



Dimensions in Inches 



Size 


Net 
Weight 


I.ist 

S4.00 
4.00 


Code 


A 


B 


C 


D 


E 


HxM 
Kx'4 


802. 
10 02. 


Turkey 
lokio 


l^in. 
m in. 


l^xfs in. 
1^4 in. 


% in.' 
H in.' 


IMin. 
l-K in. 


Kin." 

Kin." 



*Pipe Thread, "Pipe Tap_ 

These valves are furnished rough body, nickel-plated with union nut 

and nipple. The Js x }4 size will be supphed on all orders unless other- 
wise stipulated- 

Special length of union nipples can be supplied, where required to re- 
place other makes of air line valves. Estimates furnished on receipt of 
particulars. 



The Dunham Air Check 




C^" Pipe Thread) 

List Price $2.00- 

Subject to pre- 
vailing discount. 

Code Vascheck 



u 






? 


5^ 






« 


♦^ 


1 


'*-' 


5 






K 

> ^ 


i:^' 






;^ 










L: 






■J 



\ 



Type 222 



Fig. 981 



The Dunham air check is applied in the vent opening of Air Elimi- 
nator Type 220B on Home Heating Systems. (See page 154,) It releases 
the air at the slightest pressure> but prevents its re-entrancc into the 
system under a receding fire. 

Made also for venting accumulator tanks on Dunham Vacuum 
Return Line Systems and Dunham Differential Vacuum Heating 
Systems. See pages 43 and 75. 
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The Dunham 
Packless Radiator Valve 

THIS valve is really "pack- 
less." Neither packing of 
any kind nor any springs are 
used in its construction. It is 
built in two specific styles. All 
valves meet the roughing-in re- 
quirements of the Heating & 
Piping Contractors National As- 
sociation. 

The lever handle valve is fur- 
nished in angle pattern only and 
recommended for radiators with 
top inlet connection in keeping 
with the most approved modern 
steam heating practice. The low bonnet is an attractive 
feature of this valve. The wheel handle valve can be used 
on any steam system and is furnished as follows: angle 
pattern, straightway pattern, right hand pattern and left 
hand pattern. 




Type 100 

The packless radiator 
valve 




Fig. 83 7 B 
Seclional view, Type 100 

Onl>' the best of materials are used. Both types are neat 
in appearance, and are quick opening and closing valves. 
The valve is made packless by means of the bellows 
construction, consisting of a series of corrugated phosphor 
bronze diaphragms which permit the free up and down 
movement of the spindle and valve disc. This construction 
obviates the use of springs, packing or stuffing boxes of 
any kind and entirely prevents the leakage of steam, air 
or water. The prevention of the leakage of air into the 
radiators of vacuum systems is a most important factor, 
for such leakage \\ill destroy the vacuum when operating 
the steam side of the system below atmospheric pressure. 
The holding of such vacuum is an important factor in 
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Packless Radiator Valve 
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Type 140 
Angle Pattern 



Type 141 
S. W. Pattern 



Type 142 
R. H. Pattern 



Type 143 
L. H. Pattern 



economical operation and is especially lo be desired in 
mild weather. It further has the advantage that no 
steam, water or dirt can come in contact with the thread 
of the valve spindle. The importance of this ^vill be appre- 
ciated. It assures easy turning of handle at all times. 
This construction prevents leakage of steam and water 
into the room, marring the walls, furnishings or floors. 

The body of the valve is constructed of bronze; the dia- 
phragms are made of phosphor bronze, which gives maxi- 
m_um resihence and durability. The valves are equipped 
with high quality composition discs which are renewable. 
and easily replaced. The bellows of type 100 and all other 
types are interchangeable for the same sizes of valves. 
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Packless Radiator Valve 
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Type 100 has a molded composition handle and the 
valve is equipped with a dial showing when the steam 
is on or off. It may he opened or closed at will with less 
than one turn of the handle, or it may be partially opened 
or closed as desired, thus restricting the steam flow into 
the radiator according to one's wishes. 

The handle of types 140. 141, 142, 143 is made of a 
special heat-resisting asbestos and rubber composition 
material which has the further advantage of non-splitting 
or checking. These handles are stamped Con the top) to 
show direction for turning valve "on " or "off." 

The Dunham Packless Radiator Valve is an attainment 
in simiMicily. Valves all perform the same function; un- 
like radiator traps, their value is not based upon efficiency, 
for their functioning is not automatic. Wearing qualities 
and interchangeability of parts are most vital. Inter- 
changeable parts combine long life, with final renewals 
of the working part at a minimum of cost and inconven- 
ience. 

Unit Heater 

The condensation rate of Unit Heaters is much greater 
than Standard Cast Iron Direct Radiation and therefore 
care must be taken to use suf^cient Trap and Valve 
Capacity as well as pipe sizes and boiler capacity, basing 
these upon the maximum condensing rate of the unit for 
the service or condition it is to work under. Condensing 
capacities of the Units are usually specified in the manu- 
facturer's catalogues. 



Return Riser 



Dunham TR^p 




Steam Pc^ed — 



RftDiftTOn Val^e 




Grade Runout Or Spring Pieces Not Lcis 
Than 4'P^R Fb*^ 

See Table 11, page 80, for Supply and Return Conneclions 

Fig. 983 

Showing connections to a type of Unit Heater or Univont used in 

School and Public Buildings. Connections to another class of 

heaters used in Factory and Garage Buildings are shown in 

Fig. 1209, page 115 
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Packless Radiator Valve 
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The Dunham Regulating Plate 

By means uf the Dunham 
Regulating Plate (Type 192) 
the correct proportion of vapor 
necessary to properly heat 
each radiator is provided. 

It is particularly advanta- 
geous on Dunham Home Heat- 
ing System installations and 
wherever vapor is used as 
heating medium in the system. 

The plate is inserted in the 
Type 192 union of the valve, the plate 

orifice being calibrated to the number of feet of radiation 
in each radiator. 

The use of the Dunham Regulating Plate simplifies 
many things which have been serious barriers to progress 
in the art of heating, jor wilhoui this plate the resistance 
which vapor encounters in flowing from the boiler to the 
radiator cannot be the same for each radiator. 

The resistance opposing the flow of condensate and air 
from the radiator to the boiler is not uniform for each 
radiator without this plate. The size of the opening through 
which the vapor flows to each radiator is not closely pro- 
portioned to the supply required by the radiator. 




Showing Regulaling Plate in place in 
Valves Types 105 and 145 




c^Efa 




Fig. 971A 



Fig- 9 72 A 
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Packless Radiator Valve 
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Under either pressure or vacuum conditions, a 26 sq. ft. 
radiator should heat no more rapidly than a 100 sq. ft. 
radiator irrespective of the relative location of the two 
with reference to the boiler. In actual practice, and with 
no provision for interposing resistance to the steam flow, 
there will be irregularity in heating each respective radia- 
tor. 

During the milder days of the heating season, there are 
times when a radiator should give off only a fraction of the 
heat required under cold weather conditions. To secure 
this result, a lower vapor pressure is often carried on the 
steam main but the tendency in such cases in the ordinary 
system (as shown in Fig. 893 j is for the radiators closest 
to the boiler to take more than their proportion of the 
vapor, and thus prevent sufficient vapor from reaching 
radiators in parts of the building remote from the boiler. 

Interposing the Regulating Plates evens up this in- 
equality of flow to each radiator when starting up the 
system. 

With the regulating plate in use, the radiators of the 
system will fill with vapor evenly and make possible the 
correction of any unbalanced condition in the piping 
system. See Fig. 894. The regulating plate will disiribuie 
the vapor uniformly under every pressure condition. There 
will be an increased operating economy and tendency to 
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Fig, 893 
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Packless Radiator Valve 

uniform regulation of the temperature by variation of 
steam pressure. 

The radiators ciobest to the boiler will take only a 
fraction of what they would receive with the regulatmg 
plate omitted, and the steam will be uniformly distributed 
ihroughout the piping without noticeable friction excepi 
at the orifice opening. Because of this there will be less 
trouble arising should there happen to be a slight dis- 
crepancy in the steam pipe sizes. The steam main func- 
tions with the steam space of the boiler as a reservoir. 

After all radiators are filled with steam the Regulating 
IMate does not further perform a function. 

For capacities and size of radiator connecLi(jns when 
Regulating Plate is used, see tables beneath Fig. R838f5 
page 141, and Fig. R915A, page 148. 



J^f un of efeam 
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with regulating 
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The Regulatirig Plate can be furnished for any valve 
listed. For a^nvenieace in ordering we fiave assigned Ty[>c 
105 tfj Type KXJ (H") valve and Tyi>e 145 to Type 140 
(H") valve when Regulating Plate is to be included. Ff>r 
all other valve^ of any tyi>e give regular ty(>e number, size 
of valve and st:y«e tb^t Regulating Plate is desired. 

The plalei are .^fu/z/yed tn a ainm>> haa and hhottld wf( he 
jnit into place in ihe valiei> hejore I he ayslem has hcen ih(n- 
oughly ckanad out. 

When ordering Regulating Plates, in addition to giving 
valve sizes always give a list of the radiat'^r sizes. 

Example— 

10 Regulating Plates: 

2— K'— 25 sq. ft. radiators 3— M"— 40 sq. ft. radiators 
3_^*'_60 sq. ft. raxjiat/jrs 2— ><"~70 sq. ft. radiators 
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Packless Radiator Valve 

""■"" ' ■ '■■•"" .., , „ , , 

Capacities and Radiator Connections 

Where Regulating Plates 

Are NOT Used 

On two-pipe systems, the following schedule is recom- 
mended. (Where Regulaling Plates are used see tables. 

pages 88, 241, US.) 



Square 

Feet 

Direct 

Radiation 



1- 25 
26- 80 
81-100 
101-140 
141-180 
181-300 
301-450 
451-700 



SUPPLY 



Inlet 
Valve 



Inches 



4 
1 

1 
2 



Vertical 
Pipe to 

Inlet Valve 



Inches 

'A 

H 

% 
1 

1 

2 



Horizon tal Runout to 
Riser, or the Spring- 
piece to Main from a 
First Floor Radiator 



Inches 
1 

134 
Wi 
I'A 

2 

23^ 



Use pipes one size larger for hori 
Grade horizon La! conneclions wi 

Type 100, 

Lever 

Handle 

This valve, stocked 
in angle paUern only, 
is designed for use on 
radiation having top 
inlet connection for 
steam heating work 
on pressures not ex- 
ceeding 25 lbs. gauge- 
Shorter handle for 
wail type radiators 
furnished upon re- 
quest. 



zontal conneclions over 8' 0" long, 
ih a fall not less than H" per foot. 




Fig- 838B 



Size, 
Inches 


Net 

Weight, 

l.bs. 


Dimensions in 
Inches 


List 
Price 


Code 




A 


B 


c 


. 


'A 

IK 


3 
4 


3 
3M 




1% 

2H 


$ 6.30 

7.20 

9.00 

11.00 

13.50 


Trapeze 

irapezoid 

Trapezium 

Travail 

Trave 



Rough body, nickel plated, with polished trimmings. 
Can be supplied with Regulating Plate, Type 192, with- 
out extra charge. See page 54. 
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Packless Radiator Valve 
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Type 105, Lever Handle, 
and Regulating Plate 




Fig. R-838A 



Size 


Cap. 

Sq. Ft. 
Direct 

Rad'n. 


Net 
Wt. 
Lbs. 


Dimensions, 
Inches 


List Price 

Inc. Rejf. 

Plnte 


Code 


Inches 


A 


B 


C 




H 


170 134 2"s 


IH 


1'^,. 


$7,20 Trapereg 



Rough body nickel plated with polished trimmings. 
stocked in angle pattern only. Shorter handle for wall 
type radiators furnished upon request. 

When ordering, give list of radiator sizes in square feet 
so that correct regulating plate will be shipped. Regulating 
plate should not be installed in valve until after heating 
system has been blown off and is clean. 

For Radiators with Top Inlet only — Use following 
pipe and valve sizes. 



SUPPL-i 



Square 

Feet Direct 

Radiation 


Inlet Valve 


Vertcca Pipe 
to Inlet Valve 


Horizontal Runou; 

to Riser, or the 

Spring-piece to 

Main from a First 

Floor Radiator 


1- 80 
81-140 

141-170 


Inches 

H 
H 


Inches 
H 

H 
H 


Inches 
1 

IK 
IH 



Use pipes one size larger for horizontal connections 
over 8' 0" long. Grade horLzontal connections with a 
fall not les3 than H inch per foot. 



HI 
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Packless Radiator Valve 
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Type 110, Lock and Shield 




Fig. 9 10 A 

This valve, stocked in Angle pattern only, is designed 
for use on radiation having top inlet connection for 
steam heating work. 

Key for opening valve, 30 cents net. When ordering, 
specify valve type number. 



Size 
Inches 


Net 
Wt. 
Lbs. 


1 >imensions in 
Inches 


List 
Price 


Cu^rif* 




A 


B 


c 




y2 
1 


1^ 

3 
4 


3 

3^ 
3?i 




2ys 

2% 


$ 7.30 

8.20 

10.00 

12.00 

14.50 


Twattle 
1 weak 
Tween 
Twig 

Tweeze 



Rough body, nickel plated, with polished trimmings. 

Can be supplied with regulating plate, Type 192, with 
out additional charge. See page 54. 
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Packless Radiator Valve 
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Type 115, Lever Handle, Plain 

Extension Stem 




2t: 



ToOttCftni»*c Thi 
Ler-atH Or Stii-* 




Fig. 911 A. 

This valve, stocked in Angle pattern only, is designed 
for use on radiation having top inlet connection for steam 
heating work, for radiators behind grilles or under seats 
of such design that valve handle can be placed directly 
above the valve. Fasten the plate (under handle) to wood- 
work or grille with three Jg-inch fiat-head screws or 
bolts. Screws or bolts not included in price. 

A standard Extension Stem of 12 inches is furnished. 
Stem may be cut on installation for shorter lengths. 
Greater length than 12-inch will be supplied at no extra 
charge, upon order. 



Size 
Inches 


Net 
Wt. 
Lbs. 


Dimensions in 
Inches 


I ist Price 


Code 


A 


B 




1 

W2 


2 

43^ 


3 

2% 

3H 

3H 
3^ 


13^ 


$ 8.70 

9.60 

11.40 

13.40 

15.90 


Twins 

Twinkle 
Twirl 
Twist 
Twitch 



Rough body, nickel plated, with polished trimmings. 

Can be supplied with regulating plate. Type 192, with 
out additional charge. See page 54. 
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Packless Radiator Valve 



'" *'»'»'^"J'* *nn I'lHiii. jnurii 1 1 1IJI1 thitiiiiuiiijimiriNiiiiiiJMij JiiiiiiiKitiJiiiKiiriiitJ'ininiiiiiiMir 



Type 120, Flush Type Handle, 

Extension Stem 



VtuJA DtiimiiAHcCowrfTcR 
StAEwi Not IfHCLJ&tt) 




Tfrrs DlMBnaiCH Must Be 
Ftun.sMto Ik dfotw To 

0» Stem. 



Fig. 912Ii 

This valve, stocked in Angle pattern only, is designed 
for use on radiation having top inlet connection for steam 
heating work, for radiators under seats. The low bonnet 
permits a very short extension in cases where room for 
installation is limited. The cup (beneath handle) is to 
be counter-sunk level with top of seat. Fasten it to seat 
with No. 4 wood screws. Screws not included in price. 

A standard Extension Stem of 12 inches is furnished. 
Stem may be cut on installation for shorter lengths. 
Greater length than 12 inches w^ill be supphed at no 
extra charge, upon order. 



Size 

Tnrhp-^ 


Net 
Wt. 
Lbs. 


Dimensions in 
Inches 


List Price 


■ 




A 


B 




K 

1 

IK 
13^ 


1% 

2% 

2H 

4H 


3 

3H 


VA 
IK 

m 


$ 8.70 

9.60 

11.40 

13.40 

15.90 


Tybalt 

Tyburn 

Tycoon 

Tying 

lyler 



Rough body, nickel plated, with polished trimmings. 

Can be supplied with regulating plate, Type 192, with 
out additional charge. See page 54. 
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Packless Radiator Valve 
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Mil su 



Type 125, Lever Handle, Geared 

Extension Stem 



TrtH OiMtf43wn Must 6C 

f UOJii^rttp in OaOfcl TO 

OP THC Stem- 




Fig. 913A 

This valve, stocked in Angle pattern only, can be used 
on radiation having top inlet connection for steam heating 
work, for radiators behind grilles or under seats with the 
handle located on front of grille or seat. 

Fasten the plate (under handle) to wood-work or 
grille with three Y^-mch flat-head screws or bolts. Screws 
and bolts not included in price. 

A standard Extension Stem of 12 inches is furnished. 
Stem may be cut on installation for shorter lengths. 
Greater length than 12 inches will be supplied at no 
extra charge, upon order. 



Size 


Net 
Wt. 
Lbs. 


Dimensions in Inche-s 


List 
Price 


Code 


Inches 


A 


B 


c 


D 




1 


2^ 

2K 
3 


3 


1^ 


3^4-6 


2^/i6 

2% 
2% 

W4. 


$12 . 90 
13.80 
15.60 
17.60 
20.10 


Typhoid 

Typhoon 

Typist 

Typog 

Tyrant 



Rough body, nickel plated, with polished trimmings. 

Can be supplied with regulating plate. Type 192, with 
out additional charge. See page 54. 
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Packless Radiator Valve 
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Type 130, Gear and Chain 

Valve 




Fig. 914A 



This valve, stocked in Angle pattern only, is for use 
on ceiling radiators or radiators located high up on walls. 
It is operated from the floor by means of a chain. Length 
of chain to reach 5 ft. is furnished. No extra charge for 
longer chain. For steam heating work. 



Size 


Net 
Wt. 
Lbs. 


Dimensions in 
Inches 


List 
Price 


Code 




A 


B 


c 




1 

W2 


2% 
o 

5M 


3 

2^ 

3M 
3^ 


1% 


3% 

4 


$12.90 
13.80 
15.60 ■ 
17.60 
20.10 


Udder 

Ugly 

Ugnc 

Uhlan 

Ukase 



Rough body, nickel plated, with polished trimmings. 

Can be supplied with regulating plate, Type 192. with 
out additional charge. See page 54. 
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Types 140, 141, 142, 143 

iWheel Handle) 




Angle Pattern 
Fig- 921 A 



Fig, 922A 



For R.H. and L.H, patlern valve, use saine dt??iensto?is as straighlway 
except inlet is located at right angles to outlet. 

This valve can be used on one pipe or two pipe steam heating work 
and for either hot water type or steam type radiation. The valve 
will be supplied, at no extra cost, with a 3-3" weep hole through valve 
seat in cases where short down feed risers are dripped through the 
valve into the radiator as shown in Fig. 839A, page IL2_ 



Size 


Net Weight, Lbs. 


Dimensions in Inches 


List 


Inches 




SW — RH. 






' 


Price 




Angle 


LH. 


A 


B 


D 


E 




K 


1% 


IH 


3 


IH 


Vh 


IH 


S 6.30 


K 


IH 


2Va. 


2'A 


1'^ 


H 


IH 


7.20 


1 


2-4 


2H 


3H 


IK 


1 


I'A 


9.00 


1^ 


3'4' 


3% 


'dH. 


IH 


li^ 


2H, 


11.00 


IH 


4 


5 


■SH 


1/s 


1'4 


2% 


13.50 


2 


5H 


6H 


4ys 


2H 


VA 


2% 


19.10 



Rough body, nickel plated, with polished trimmings- 

Can be supplied with regulating plate without additional charge. 

In ordering it is necessary to specify pattern. 







CODE 




Size 








Inches 


Angle 


Straightway 


Right Hand 


Left Hand 




Type 140 


Type 141 
Sytawny 


Type 143 


Type 143 


H 


Antawny 


Ritawny 


Le tawny 


% 


An tepid 


Sytepid 


Ritepid 


Letepid 


1 


Antidal 


Sytida 


Ritidal 


Letida 


I'A 


An toast 


Sy toast 


Ri toast 


Le toast 


13^ 


Antunic 


Sy tunic 


Ritunic 


Le tunic 


2 


Antwang 


Sy twang 


Ritwang 


Letwang 
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Packless Radiator Valve 
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Type 145, Wheel Handle and 

Regulating Plate 



m 




Rt-Kulating 
Plate — )• 



Fig. R915A 



Size 
Inches 


Capac-- 

ity 

Sq. Ft. 

Direct 

Rad. 


Net 
Wt. 
Lbs. 


Dimen- 
sions in 

Inches 


List Price 


Code 




A 


B 




H 


170 


1?4 


23^ 


IM 


$7.20 


Antepreg 



Rough body, nickel plated, with polished trimmings. 
Stocked in Angle pattern only. 

When ordering, give list of radiator sizes in sq. ft. so that 
correct regulating plate may be shipped. Regulating plate 
should not be installed in valve until ajter heating system 
has been blown off and is clean. 

For Valve Type 145 use following pipe sizes. 





SUPPLY 


Square 

Feet Direct 

Radiation 


Inlet Valve 


Vertical Pipe 
to Inlet Va ve 


Horizontal Runout 
to Riser, or the 
Spring-piece to 

Main from a First 
Floor Radiator 


1- 80 
81-140 

141-170 


Inches 
% 
H 
Ya. 


Inches 

M 


Inches 
1 

IK 



Use pipes one size larger for horizontal connections 
over 8' 0" long. 

Grade horizontal connection with a fall not less than 
3^-inch per foot. 
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Packless Radiator Valve 
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Types 150, 151, 152, 153 
Lock and Shield 







Fig- 916A 

For R. H. and L. H. patlerjis, use same dimensions as straightway 
except inlet is located al right angles to oi*lUt. 

This valve can be used on one pipe or two pipe steam heating work 
and for either hot water type or steam type radiation- 
Key for opening valve, 30 cents net. When ordering, specify valve 
type number and also state which size key is required. 

Small keys operate M" to IK" valves. Large keys operate lyi" 
to 2" valves. 



Size 

Inches 


Net Wt. 
Lbs. 


- 


dimensions in Inches 


List 


Angle 


sw. 

RH. 
LH. 




Price 




A B 


c 


D 


E 




K 
1 

IK 
2 


2H 

AH 
6 


2 

2H 

3K 

514 
6% 


3 

2K 

3K 

3H 

AY?, 


IK 

IK 

\y% 

2H 


3M 
3H 

47^ 


?^ 
1 

1^4 


IH 
IK 

2,^ 
2.^i^ 

2"^ 


S 7.30 
8.20 

10.00 
12.00 
14.50 
20.10 



Rough body, nickel plated, with poUshed trimmings. 
Can be supplied with regulating plate without additional charge- 
In ordering it is necessary to specify pattern. 



Size 


CODE 


Inches 


Ang e 
Type 150 


Straightway 
Type 151 

Syu cer 

Syultimo 
Syu tra 
Syuuibei 
Syumberry 
Sy umbrage 


Right Hand 

Type 152 


T eft Hand 
Type 153 


2 


Ama cer 

Anultimo 

Anultra 

Anumbel 

Anumberry 

An umbrage 


Riulcer 

Riultimo 

Riultra 

Riumbel 

Riumberry 

Riumbrage 


Leulcer 

Leultimo 

Leultra 

Leurnbel 

Leum berry 

Leumbrage 
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Packless RadiatorValve 
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Types 155, 156, 157, 158, Wheel 
Handle, Plain Extension Stem 



( i 




MoTt: 



>^ 



A4taT3 ^^ ' — ^ -. " 



tab 




T«Ji DpM, Must 
6e Fubn<5mco To 

pETE«Mlfc-E Le.NQTH 
O^ 5TEW. 




A standard Extension Stem 
of 12" is furnished. Stem mav 
be cut on installation for shorteV 
lengths. Greater length than 12'" 
can be supplied at no extra 
charge upon order. 



Fig. 917A 



For R H, and L. //. patterns, use same dimensions as straightway 
txcepl inlet is located at ri^hl angles to outlet. 

This valve can be used on one pipe or two pipe steam heating work 
and for either hot water type or steam type radiation 

Recommended for radiators behind grilles or under seats of such 
design that valve handle can be placed directly above the valve 
fasten the plate Sunder handle) to woodwork or grille with three v/' 
flat head screws or bolts- Screws and bolts not included in orice 



Size 
Inches 



IK 
2 



Net Wt.. Lbs. 



Angle 



2^^ 

2% 

6 



SW. 
RH. 
LH. 



214 

314 

6% 



Dimensions in Inches 


A 


B 


n 


E 


3 


I'A 


H 


IH 


2i/& 


y% 


Va 


\Vz 


3^8 


1^ 


1 


IT^ 


3^2 


IH 


1'/^ 


2}^ 


J-*4 


V'A 


Wa 


2% 


4H 


2% 


l¥t 


2% 



List 
Price 



S 8.70 
9.60 

11.40 
13.40 
15.90 

21.50 



Rough body, nickel plated, wiih polished trimmings 

Can be supplied with regulating plate, Type 192, without additional 
charge. 

In ordering it is necessary to specify pattern. 



Size 
Inches 



1 

2 



CODE 



Angle 
Type 155 



Anumbrella 

Anumpire 

Anunable 

Anunadvise 

Anunapt 

Anunarmed 



Straightway 
Type 156 



Syumbrella 

Syumpire 
Syunable 
Syunadvise 
Sy unapt 
Sy unarmed 



Right Hand 
Type 157 



Rjumbrella 

Riumpire 

Riunable 

Riunadvise 

Riunapt 

Riunarmed 



Left Hand 

Type 158 



Leumbrella 

Leumpire 

Leunable 

Leu nad vise 

Leunapt 

Leunarmed 
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Packless Radiator Valve 
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Types 160, 161, 162, 163 
Flush Handle, Extension Stem 



' £i"D** 



• > 




A standard Extension Stem 
of 12" is furnished. Stem may 
he cut on installation for shorter 
lengths. Greater length than 
12" can be supplied at no extra 
charge upon order. 



Fig. 918B 



For R. H. and L. H. palierns, use same dimensions as shaightway 
€XC€[?l inlet is located at right angles to outlet. 

This valve can be used on one pipe or two pipe steam heating work 
and for either hot water type or steam type radiation. 

Recommended for radiators under seats. The cup (beneath handle) 
is to be counter-sunk level with top of seat. _ Fasten it to seat with 
No. 4 wood screws. Screws not included in price- 



Size 


Net Wt.. 
Lbs. 


Dimensions in Inches 


List 
Price 


Inches 


Angle 


SW., RH. 
LH. 


A 


B 


D 


V. 


% 
1 

IK 

2 


\% 
2%, 
2% 
3?i 
4Ji 
5M 


2^ 
2% 
3)^ 

6M 


3 
2% 

3H 
3M 

4H 


IH 

\y% 

IK 

2\i 


1 

iH 


IH 
IK 

2% 
2% 


$ 8.70 
9.60 
11.40 
13.40 
15.90 
21.50 



Rough body, nickel plated, with polished trimmings. 

Can be supplied with regulating plate. Type 192. without addi 



tional 



charge. 

In ordering it is necessary to specify pattern. 



Size 
Inches 


CODE 


Angle 
type 160 


Straightway 
Type 161 

Syunback 
Syunbar 
Syun bated 
Syunbelt 
Syun bind 
Syun blest 


Right Hand 
Type 162 

Riunback 

Riunbar 

Riunbated 

Riunbeit 

Riunhind 

Riunblest 


Left Hand 
lype 163 


H 
1 

IK 

2 


A nun back 

Anunbar 

Anunbated 

Anunbelt 

Anunbind 

Anunblest 


Leunback 

Leunbar 

leunbated 

Leunbelt 

Leunbind 

Leunblest 
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Packless Radiato7'Valve 
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Type 170, Wheel and Chain 

Valve 








\ 

n CWE Valve \% 

On SipE, Ac>jw»T 







iu>*PL.^ With 




OPEOaTpMQ VAuvt 






Fig. 919A 



The valve, stocked in angle pattern only, is designed 
for use on ceiling radiation or radiators located high up on 
walls. It is operated from the floor by means of chain. 
Standard length of chain to reach 5 ft- below valve is 
furnished; if longer chain is desired, state additional 
length required. No extra charge for longer chain. 



Size, 

In^hp*^ 


Net 

Wt. 
Lbs. 


Dimensions in 
Inches 


List Price 


Code 




A 


B 


c 




2 


2^ 
2% 

6% 


3 

2H 

3K 
3^ 




3^ 

3H 


$12.90 
13.80 
15.60 
17.60 
20.10 
25.70 


Unborn 

Unbraid 

Uncage 

Uncanny 

Uncap 

Unchain 



Rough body, nickel plated, with polished trimmings. 

Can be supplied with regulating plate, Type 192, with 
out additional charge. 



i 
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Packless Radiator Valve 
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Window 5e:at, 




lypi 1 15 Or 155 
Extension 5t£m 




Grille 



TrPEl?5 
Extension Stem 




Type 170 

Extension 

Radiator Supported Migh 
On Wall Or In Skylight 



Window Seat. 




Type IZOOrIGO 
Extension Stem 




-^ 



o) 



Steam Main 



Type 130 Extension 




Radiator Or Coil On Ceiling 



!? 




a^^ 






^ 
^O 



^X3 

nQ 



s-d 





2 



3 




i 



Type 170 Extension 
Pipe: Coil On Wall 



Fig. 945 
Application of Extension Stems and Ceiling Valves 

153 



\\ 



The Dunham Air Eliminator 



r 

Type 220B ^ 

is used to 
vent the air 
from the re- 
turn piping 
in the Dun- ? 
ham Home 
Heating 
and Return 
Heating i 
Systems. 
It prevents 
water from 



■to! 



^/WVftNT TAPPING r|p^^„ 




4 PiPCTajj 



2-r-^ 



Fig. 1205 

escaping. It is always open to atmosphere except when 
pressure on the boiler causes the water to close the mecha- 
nism. 



Type 


lappings 


Capacity 
sq. ft. 
direct 

radiation 


List 


Net 
Weight 


Code 


No. 


Bot- 
tom 


Side 


Air Vent 

(top) 


220 B 


H" 


H" 


H" 


2.000 


S30.00 


21 M lbs. Vasold 



Inclades Dunham Aircheck (Type 222j, page 133, to be placed in ^^ 

vent tapping. 



Stop Coc^^ 
Stelam Main Of Size Required-. 

a 



Fuu_5izf-0f 
Tapping 



5hortNipple 



Cmeci<. Valve 

DunhwiN^iITrar 
Return j 





End Of Steam 
Main 



"IqpOf Eliminator 
FuangeTo &eOn 
bwE W^TH Center 
OfIhe Eetxjen Mi^iN 



Check VaiyeTo 
Have Bras^ Disc 

Vertkau 



•^.--^ 



Fig. 860D 

Method of installing the Eliminator Type 220B on installations using 
boiler with one supply tapping. (See also Fig. 937C page 155) 
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Air Eliminator 
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DfJNKAM Nil TbaP- 

Returk 




FLAM&elbBEOM 
LnsiE WithCewteb. 
OFThEEtTyUhMwN 



Check Vxlve To 
Have Brass Dl5C 
Hu^jG Mearl-t 
Vertical, 



Fig. 937C 

Method of installing Eliminator Type 220B on installations using 

boiler with two or more supply tappings 



< 



i 



Stop Ucft- 



Steah Main Qf Siz^ REauif^E 








4-5^ Drop 



m 



CnECRVALVt 



Uniok^ 



^ 




Dliniham K\Jl 



^ — L — TtpeZHA 




A^ 



&01L£R Watep 



Boiler 




RETURN 

Majn 




Swing Cm ecxValwi 
Disc Hur^ No* 



Scale PockeT 






Not lE-si 
TwH Z4" 



& 



i' RrruRwHEAbEff 



ScftLE PoCrttT 

Draw Off 



Fig. 938A 
Method of installing Eliminator Type 221A 
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Dunham Air Eliminafor 
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Type 221A 

Type 221A is used on 
vapor installations 
having more than 2000 
sq. ft. of direct radia- 
tion. 

It is open to atmos- 
phere except when 
pressure on boiler 
causes the float to rise 
thus closing the air 
vent. The deUil, Fig. 
938A, page 155, illus- 
trates typical method 
of installing this elimi- 
nator. 



^fn" TAPPING 




Type 221 A 



^OUTLET 



Specifications and Price List 



Type 
No. 


I apping 


Capacity 

Direct 

Radiation 

Sq. Ft. 


List 

• 


Net 
Weight 




Inlet 


Out- 
let 


Air 
Vent 


Code 


221A 


2' 


2' 


U 


6,000 


S42.00 


33 lbs. 


Vas- 
comb 



sr 



a ri 

A Air VentTapping 




/Z" In LET 



rOuTLET> 



Fig. 961A 
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Check Valves 

For Heating Systems 




Fig. 940 




Fig. 9-n 




Fig, 942 




Fig. 943 



Most check valves on the market 
have been especially designed for 
high pressure service, and the main 
consideration in connection with 
the design of disc was that it should 
withstand the high forces to which 
it would be subjected. Check 
valves for application to a steam 
heating system must be selected 
from among those which are least 
objectionable from the standpoint 
of design, operation and service. 

The check valve ordinarily met 

with has a seat set at an angle of 
45 deg. and a heavy disc and disc 
holder, as shown in Fig- 940 re- 
quiring a considerable head of con- 
densate to raise the disc from its 
seatj as compared with the type of 
check valve shown in Figs 941 and 
942- These latter have their seats 
set at an angle of about 15 deg. to 
the vertical. Check valves of type 
shown in Figs, 941 and 942 offer 
the least resistance to minimum 
flow, and will give satisfactory 
service on Heating Installations- 
Check valves should have both 
the lugs and hinge pin (A) on disc 
holder, and the groove in which 
they rest, properly machined, so 
the disc (B) is free to move without 
the tendency to '^hang-up-'* 

Check valves of the vertical lift 
type shown in Fig. 94,i should never 
be used on low pressure heating 
systems- 

The larger the size of check 
valves, the greater the head of con- 
densate required to open them, 
consequently check valves should 
not be installed of larger size than 
required. 

It is very important that swing 
check valves have light weight 
brass disc. Check valves equipped 
with composition disc should not 
be used, because this kind of valve 
disc is too heavy and there is a 
possibility for the hot water to swell 
the comfx>silion, which will cause 
the valve to leak and thus cause 
difficulty with the heating system. 
In making up piping to check 
valves, use a monkey wrench on 
the hexagon into which the pipe 
is being screwed S3 as to prevent 
iX)ssibility of distorting valve 
body, which might materially 
affect the proper seating of the disc, 
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Dunham Damper Regulator 



Types 350 and 351 




'T^HE Diaphragm Damper Regulator is furnished in two 
J- sizes, and is made with a large diameter all metal dia- 
phragm, sensitive for the regulation of pressure in ounces. 
The pressure within the boiler acts directly on the large 
diaphragm causing it to expand or contract as the pressure 
increases or decreases, and the draft and check dampers 
are closed or opened as required. 



Type 


Diam. 


Length 
of Arm 


Shipping 
Weight 
Boxed 


Connec- 
tion 


List 


Code 


3S0 
351 


7 in. 

in in. 


48 in. 
48 in. 


30 lbs. 
4S!bs. 


lin. 
1 in. 


$20.00 
27.00 


Vasine 
Vasamp 



,=i^BELL Crank 




'Dunham Damper Regulator! 



! Stop 

DAMPER 



iDuNHAM 

IGauge^ 





Dunham 

Balanced 

Check 

Damper 



The Type No. 350 
; — 7 inch Regulator 
is for use on the 
Dunham V.eturn 
Svstem and is sup- 
plied with pcllcys. 
Type No. 351—10 
inch Regulator is for 
use on the Dunham 
Home Heating Sys- 
tem and is supplied 
with bell cranks as 
illustrated. 



Fig. 859A 

Method of instaU- 
ing Dunham Dam- 
per Regul a tor, 
Dunh am Check 
Damper to be placed 
at 4.5^ angle on 
smoke pipe. 
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Damper Regulator 
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Roon ThEiRno^TAT 




DAhPER 

Motor 



Fig. U54 

Typical method of installing Dunham Damper Regulator and Dunham 
Check Damper in conjunctiori with an electric damper motor 

operated bv a room thermostat 
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The Dunham 
Balanced Check Damper 

THIS Check Damper is designed with a large opening so 
that the fire may be checked quickly when the damper 
is operated, a very important feature for steam heating 
systems operatmg on low pressures. It should be installed 
at an angle of 45 degrees on the horizontal smoke pipe. See 
Fig. 859A, page 158 and Fig. 1154, page 159. 




Type 340 

Balanced Check Damper Complete 







Damper and Ring 


Saddle 




Type 


Description 


Ship- 
ping 
Wt. 
T.bs. 


List 
Price 


Code 


340 


9in. Damper and Ring and 9in. Saddle* 


17 


^7.20 


Vasupe 


341 


9in. Damper anc Ring and Oin. Saddle* 17 


7.20 


Vasapa 


348 


9in. Damper and Ring only 


6Ht 


4.80 


Vascra 


349 


12in. Damper and Ring only 


15t 


5.60 


Vasord 



•Size of Saddle indicates diameter of smoke pipe it will fit. 
tNet weight. 

When the smoke pipe is larger than 10 inch, the cus- 
tomer must supply a steel saddle, as a part of the smoke 
pipe, made to fit Check Damper and Ring supplied. 
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The Dunham Return Trap 

THIS trap is designed especially for low pressure heating service. 
It is self-contained and positive in action, having large connections 
for its capacity and liberal valve areas- It is operated by the raising 
and lowering of the water which accumulates in and is discharged from 
the trap- The air port valve remains wide open as the trap is filling 
and is closed when boiler steam pressure is admitted and the trap is 
discharging- All its working parts are protected from dust and dirt 
yet are accessible without removing any piping. Its function is to 
separate the air and water discharged into the dry return piping by 
the Dunham Radiator Traps, to release the air, and to return the water 
to the boiler regardless of the pressure carried in boiler or system 
within the limit of 15 lb. gauge. 

The trap is made in four sizes, practically identical in design and 
operating parts. On side of traps are plugged openings for ?^ inch gauge 
glass set. 




i 



Trap No, lOA 



Return Trap Installation 

The trap must be installed near the boiler in a level and plumb 
position with its bottom as high above the boiler water line as possible. 
The capacities are based upon the trap being installed with its bottom 
at a minimum height of not less than 6 inches above the normal boiler 
water line. The piping connections are to be made as shown in the 
installation illustrations in Dunham Data under Return Heating 
System, pages 82, 83, using check valves of the horizontal swing type 
with light weight brass disc, the disc hung nearly vertical. 
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Return Trap 

"'""" ' '"" "■'"" ' """" 'iii"ii"miH"ii.iim"ii.iuiiiiiiiiH.ij.ii„,M, HiiuuiHunm.u,.,ii,i,i„ ,i.nii.iiiiiii,uiu„i„u,„uuiji 



STEAM VAbf 



VEIfTWWF 



•i^ 




Fig. 933 A 

Return Trap ready to fill. 
Steam Valve closed. Vent Valve 
open. 



Fig. 934A 

Return Trap ready to discharge 
condensate lo boiler. Steam 
Valve open. Vent Valve closed. 



Illustrations show sectional view with mechanism hous- 
ing removed of a No. lOA Dunham Return Trap. 

Operation of Return Trap 

As boiler pressure increases above the point at which 
condensate will not return to the boiler by gravity, it col- 
lects in the body of the trap, lifting the float as the water- 
Une in the trap rises. Float arm engages with large weight 
bracket, moving it upward. As large weight moves past 
center it falls, tripping small weight which closes vent 
valve. Large weight continues its arc, opening steam 
valve admitting boiler pressure into trap causing conden- 
sate in trap to flow to boiler. The float lowers with the 
water-line in the trap thus bringing the weights to their 
original position, closing steam valve and opening vent 
valve. 
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Return Trap 
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Fig. 863 A 

For pressures not ex- 
ceeding 15 pounds 
gauge. 

Note.— Prices include 
Air Eliminator, also 
Companion Flanges, 
Bolts, Gaskets, on traps 
Nos,10A, llA, andl2A- 
Trap 9A has screwed 
connections, traps Nos- 
lOA, llA and 12A have 
flanged bottom connec- 
tion- L Air check is 
included in price of 9A_ 





Ship. 

w.. 

Lbs. 

130 
170 
230 
380 


Conn. Sizes, In. 


Dimensions, Inches 


T.ist 
Price 




Size 
No. 


I 

2 
3 
3 

4 


11 

IH 

2 

2H 
3 


III 


IV 

1 
1 

1^ 

2 


A 


135-^ 

14 H 
14H 

14H 


C 

223.^ 

24M 

27 K 
34 H 


D 

20 

21K 
21>i 
21 K 


Width 
Over 

All 


Code 


9A 


9 


$90. 00 


Renine 


lOA 


12^ 

16 

23 


9^ 


150.00 

200.00 
300.00 


Reten 


llA 


13 


Re even 


12A 


19 


Rewe!v 



5''^*' Gauge Glass Set furnished on special order only. $6.00 List, in 
which case return trap is tapped for gauge glass at no extra charge. 
RetuiTi traps are furnished with connections as listed in Dimension 
Table. However trap 9A is equipped with l^o" bushing and traps lOA, 
llA and 12A with reducing flanges making connections 2" , 2J4"and 3' 
respectively- 

Connection II on Trap 9A plugged. Traps IDA, IIA and 12A fur- 
nished bushed to ?4". 





Distance Between 


Rated Capaci :ies 


Return Trap 
Size No. 


E^oiler Water-Line and 


Square Feet Direct 


Bottom Trap in Inches 


Radiation 


9A 


6 


3000 


9A 


10 


3400 


9A 


18 


3600 


9A 


24 


3800 


9A 


36 


4000 


lOA 


6 


5000 


lOA 


10 


5400 


lOA 


18 


5600 


lOA 


24 


5800 


IDA 


36 


6000 


11 A 


6 


8000 


llA 


10 


8500 


llA 


18 


9000 


llA 


24 


9500 


llA 


36 


10000 


12A 


6 


13000 


:2A 


10 


17000 


12A 


18 


18000 


12A 


24 


19000 


12A 


36 


20000 



The above capacities are standard when distance between boiler 
water-line and bottom of trap is as given. It is possible to inrrease 
the capacity with increase in height of trap above water-Hne. 
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Standard Companion Flanges 

and Bolts 

(Fcr Working Pressure up to 125 !bs.) 
Dimensions and Prices 



Size 


of 


Bot 


No. 


Size of 


LEth. 


List 

Each 

without 

Bolts 




Bolts f 01 


Inches 


Flange 
Inches 


Circ e 

Inches 


of 
Bolts 

4 


Bolts. 
Inches 

% 


of 
Bo ts 


'Code 


one Joint 
per set 


M 


3H 


23^ 


$1.25 


Libel 


so. 25 


1 


4 


3 


4 


Kfi 


11-. 


1.25 


Lichen 


0.25 


iM 


43/2 


3^ 


4 


M^ 


IV? 


1.35 


Lick 


0.25 


Wo 


5 


3'^ 


4 


¥2 


1% 


1.40 


Liege 


0.25 


2 


6 


4?4 


4 


H 


2 


1.50 


Ligate 


0.25 


'IVt 


7 


bVg 


4 


y^ 


2M 


2.00 


Lilac 


0.26 


3 


Vii 


6 


4 


% 


2H. 


2.25 


Lily 


0.26 


W2 


yK 


7 


a 


% 


W9. 


2.50 


Limb 


0.26 


4 


9 


73^2 


8 


H 


^h 


3.00 


Linpet 


0.56 


4.^2 


9^ 


'/^4 


8 


% 


3 


3.35 


Linden 


0.70 


h 


10 


8^^ 


8 


% 


3 


3.65 


Lingo 


0.70 


6 


11 


y^ 


8 


Va. 


3 


4.00 


Linseed 


0.75 




12^-^ 


10^4 


8 


% 


3 


5.75 


Lint 


0.75 


8 


13 H 


115i 


8 


% 


3 1/4 


6.50 


Linare 


0.80 


y 


lo 


13 M 


12 


% 


3^.4 


8.25 


Lisp 


1.20 


10 


16 


l4i'X 


12 


% 


314 


9.25 


Lipper 


1.60 


12 


19 


17 


12 


K 


3^4 


12.50 


Listen 


1.70 



*Add affix "Bo" to code word when bolts are to be 
included with flanges thus, Libelbo, Lichenbo, etc. 



Bolt holes are in multiples of four so that flanges may 
be made to face in any quarter and bolt holes straddle the 
center line. 

Bolt holes are drilled } g inch larger than nominal diam- 
eter of bolts. 

Bolts and easkets not included in list prices of flanges; 
see last column lor Doit prices per set. 

When ordering specify size and diameter of companion 
flange. E>:ample, a two-inch companion flange would be 

described 2 "x6". 

List subject to prevailing discounts. 
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Gauges 



These gauges are furnished with steel case, nickel-plated ring, silvered 

dial, male connection, threaded J4 inch- 
Figures and graduations on pressure side of dial are shown in 

black, on vacuum side in red. 



Size 

(Inches) 


Type 520 
30 Pounds 

Steam 


Type 530 
200 Pounds 


Type 540 
30 Inches 

Vacuum 




List 
Price 


Code 


List 
Price 


Code 


I,ist 

Price 


Code 


5 


$ 8.20 


Gamedfi 


S 8.20 


Gahifi 


$ 8.20 
13.50 


Gavafi 


6 


13.50 


Gamedox 


13.50 


Gahix 


Gavax 


8 


22.75 


Gamedat 


22.75 


Gahiat 


22.75 


Gavaat 



Size 
( Inches) 


Type 550 
30 In. Vacuum 

15 Lb. Prp^ure 


Type 560 
30 In- Vacuum 
30 Lb. Pressure 




List 

Price 


Code 


List 
Price 


Code 


5 


514,25 

16.50 


Gacofi 


S14.25 


Gatefi 


6 


Gacox 


16,50 


Gateox 


8 


30.75 


Gacoat 


30.75 


Gateat 



The above prices are for gauges separate from boards. 



Low Pressure Gauge 

Furnished with black enameled steel case, nickel plated ring and 
silvered dial, male connections threaded }4 inch- 




Type 
551 



Size List Price 
5 in, $12.00 



Code 
Galovan 



This Dunham compound gauge regis- 
tering lO-pound pressure and 20-inch 
vacuum is graduated in 14 pound divi- 
sions on the pressure side of gauge. Fig- 
ures and graduations on pressure side of 
dial are shown in black, on vacuum side 
in red. This gauge is specially designed 
for the Dunhan:! Home Heating System- 



Type 551 



Syphon and Cock 



Iron pipe Syphon (J^") and brass gauge cock are not included in 
above prices but will be furnished for $2.00 list- Code word '*Sygaco-" 

Install Syphon or its equivalent under any steam gauge so that only 
water can enter the tube. 



. ) 
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Temporary Union Elbows 

TN new heating systems, dirt, grease and scale are 
A present in sufficient quantities to interfere with its 
successful operation. For these conditions the union 
elbows are loaned to the heating contractor for use in 
place of all patterns of Nos. lA. 2B, 3A, Dl, D2, D3 traps 
during temporary heating period or during such time as 
will permit the system to be thoroughly blown down and 
freed of these foreign substances. During this period the 
condensate must be wasted to sewer and fresh water 
added so that boiler is not allowed to become dry with fire 
under it. 

They are made with the same roughing-in dimensions 
as the above traps. The nipples and union nuts coming with 
them will fit and are to be used with the traps when the 
elbows are removed. 



Size ' ■'^ Inch 
For Traps lA, 2B. Dl. D2 

Pattern Code 



Angle 

Straightway 
Right Hand 
Left Hand 



Elbo 

El bos 
Elbor 
Elbol 



Size ^4 Inch 
For Traps 3A . D3 

Pattern 



Angle 

Straightway 
Right Hand 
Left Hand 



Code 



EI bom 
Elbsoc 
Elbrot 
Elblok 



pa^fii^io?^'""^ ^'^ elbows same as their respective Traps. See 




Fig. 869A 
Temporary Union Elbow 




Temporary Caps 



Fig. 900 
Temporary Cap 



A Temporary Cap is a Trap Cover without the thermo- 
static disc These caps permit steam to blow into returns 
to waste, thereby blowmg out or cleaning the entire system. 
1 hey are loaned to the heating contractor and used as a 
second method for clean-out purposes, especially on com- 
plete installations on which It may not be possible to use 
the Temporary Elbow. The permanent cap and disc is 
removed from the trap body and replaced by a temporary 
cap which remains there until the entire system has been 
thoroughly cleaned, when it is removed, the bodies wiped 
out with a cloth and the permanent cap and disc put back 

Code-Nos lA. DlXapo; Nos. 2B, D2, Capot; Nos. 3A. 
D3 Capom: Nos. 4A, D4. Capor; Nos. 5A, D5, Capov. 

lemporary Elbows or Caps when supplied to the cus- 

pThv f iTiFr.'^'^'l ^^^ ^^^^^ ^e billed at $1.00 each net. 
Cred t of Sl.OO each net will be issued upon receipt of 
the elbows or caps at our factory in good condition, 
i^ustomer to pay transportation charges each way. 
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Cleaning a New Heating System 
and Blowing Off Boiler 

Thoroughly blow down and clean out system using Dunham Tempo- 
rary Elbows or Temporary Caps. With plants using Dunham Vacuum 
Pump the return to pump should be closed off and all condensation 
passed to drain for at least a week and then the boilers should be 
cleaned. 

Do not operate the pump during this clean out period. 

On small installations with no pump, remove the clean out cap on 
Eliminator or Return Trap Stand Pipe wasting condensate. Fill boiler 
and maintain Water Line with fresh water supply. 

Extreme care must be exercised when cleaning a system so that boiler 
is not allowed to become dry with fire under it. 

Thoroughly blow down and clean out system under a steam pressure 
of t) Ibs.p allowing condensate to be wasted to sewer. Operate system a 
week with Temporary Caps or Elbows installed on radiators. After 
this period then surface blow-off the boiler, as follows: 

Remove the safety valve and connect a temporary blow-off pipe to 
the safety valve tapping, extending it outside or to some suitable drain- 
Shut off all radiator valves or valves in main. Fill the boiler with water 
to top of gauge glass. Buiid a very hot fire and blow steam and water out 
through the safety valve tapping and pipe connected thereto. Fire 
hard with not more than 10 lb. pressure on boiler. Supply cold water 
constantly in at bottom of the boiler. Continue this for six hours. At 
the end of the period, close the water feed valve, draw the fire quickly. 
open blow-off at bottom of boiler and entirely drain the boiler, replace 
the safety valve. Fill the boiler slowly after it becomes cold. 

Remove the Dunham Temporary Caps or Elbows and install in their 
place the Dunham Traps, Install the Dunham Regulating Plates in 
the radiator valves on installations where regulating plates are included . 

Sometimes one blowing-off of a boiler will not give the desired results 
in which case the operation must be repeated or continued until the 
boiler is thoroughly free from all foreign matter. 

Grease in a boiler not only prevents proper steam generation but it 
is liable to cause damage to boiler. A practical melhod of determining 
when the water in a boiler is free from oil. is to draw a sample of the 
water from the gauge cock into a vessel about 3 in. in diameter and at 
least 8 to 12 in. deep. 

Have about 2 or 3 in. of water in the vessel and boil it over a gas 
plate or other hot fire. If there is oil in the water the boiling will cause 
it to foam and overflow the vessel; while if the water is clear and free 
from oil and alkali, one can always see the top of the boiling water 
emitting bubbles of steam but not foaming. 

Care of a Heating System 

When the heating season is over mix a solution of soda-ash, four 
pounds to ten quarts of water. Then remove the boiler safety valve 
and pour the above mixture into the boiler. Replace the safety valve, 
build a fire raising the pressure to five pounds and keep same for 
several hours. Draw the fire, open the blow-out and allow all the 
water to pass to sewer. Wash out thoroughly with city water pressure 
allowing all dirt to flush out the blow-ofi- The above application ap- 
plies to either steel or cast iron boilers. 

Replace plugs, safety valve, close blow-off valve and fill cast iron 
boiler with fresh water lo proper level. If boiler is of steel it should 
be left open and empty so air can pass through and around the parts 
during the summer months. If season is damp a small quantity of 
newspapers or shavings should be burned in order to keep the parts 
of the boiler dry. This will assist in preventmg deterioration. 

Thoroughly clean out all soot and ashes from all parts of boiler, 
leaving the damper and drafts open so that air will pass through same 
during the summer months. 

The valves, nipples, flanges, safety valve and all other parts should 
be checked over during the summer and should there be any leakage 
repack and repair them- This applies to the entire heatintr system, as 
well. Also, all the caps of the radiator traps should bt: removed and 
cleaned out thoroughly with a clean rag. The radiator inlet valves 
should be gone over to see that all unions and nipples are tight- 



..1 
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Fig. 989A 



The Dunham 
Pressure Reducing Valves 

The Dunham Pressure Re- 
ducing Valve is an automatic 
valve to reduce steam or air 
from an initial high pressure to 
any lower delivery pressure, in- 
cluding sub-atmospheric. 

Its operation is controlled 
by the delivery pressure acting 
on to the diaphragm through 
a control pipe which connects 
to the low pressure main or 
fixture. 

Normally, the weight on the 
lever holds the valve open, but 
as the pressure builds up in 
the diaphragm chamber, the 
valve closes. The position and 
number of weights on the lever 

, determines the amount of pres- 

sure that will be maintained on the low pressures main. 
In actual operation, the valve does not alternately open 
and close, but assumes a working position which permits 
sutticient flow so as to maintain the desired low pressure. 

The inner valve is the balanced, double seated tvpe, with 
beveled seats and seat rings ground in and tested under 
practically the same temperature and pressure that valve 
will be subjected to in service. This care in manufacture 
and test insures satisfactory performance in operation. 

The Dunham Pressure Reducing Valve is applicable 
to a wide range of pressure service. The standardization 
oi construction permits of interchangeabilitv of diaphragms 
to take care of pressure requirements of almost any con- 
dition. By applying weights on either end of lever a wide 
range of pressures, from pressures above atmosphere to sub- 
atmosphenc can be secured. Castings are all made of 
best close grained grey iron. Seats and valves are made 
ot a special and very hard bronze steam metal. 

The reducing Valves are made in both Straight and 
Expanded Outlet Patterns. When ordering give full 
miormation: Size, type and pressure— both high and 
reduced,— and kind of services. 
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Pressure Reducing Valves 
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Type 300 Straightway Type 310 Expanded Outlet 

TYPE 300 STRAIGHT PATTERN 





Standard, 125 lbs. W. P. 


Extra Heavy 


Pipe 
Size 


Sere 


wed 


Flanged 


Flanged 


List 


Weight 


List 


Weight 


List 


Wgt. 


H" 


^30.00 


50 


i « > 




- ■ ■ 


1 " 


35.00 


100 








> ■ f 


IH" 


40.00 


110 




r - — 






IH" 


45.00 


20 


45.00 


:.25 


47.50 


i:;5 


2 " 


55.00 


130 


55.00 


140 


57.50 


150 


23^" 


60.00 


150 


65.00 


160 


70.00 


170 


3 " 






80.00 


175 


85.00 


185 


SH" 






95.00 


190 


100.00 


210 


4 " 






110.00 


210 


120.00 


230 


5 " 







135.00 


245 


150.00 


275 


6 " 






180.00 


270 


200.00 


305 


8 " 






250.00 


375 


275.00 


425 



Type 310 


EXPANDED OLTLET PATTEILN 




Pipe 


Standarc . 125 lbs. W. P. 


Extra Heavy 

Inlet 


Si2e 


Screwec 


F anged 


F anged 




List 


Weight 


List 


Weight 


List 


Wgt. 


1x2" 


^37.50 


105 


.... 




.... 


■ ' f 


V4^H" 


40.00 


115 




^ 




■ 1 V 


IHiic " 


47.50 


125 


50.00 


:.^.5 


52.50 


140 


2 ii\ " 






60.00 


170 


62.50 


80 


2y2x5 " 








75.00 


180 


80.00 


190 


5: x6 " 








35.00 


200 


90.00 


210 


3^x7 " 








110.00 


220 


115.00 


235 


4 x8 " 


, - . . 






120.00 


240 


130.00 


255 


5 xlO " 








160.00 


310 


175.00 


340 


6x8* 








,95.00 


350 


215.00 


oiBO 


6 xl2 " 








200.00 


370 


220.00 


400 


8 xl6 '' 






• * • 


300,00 


550 


325.00 


600 



Companion Flanges and Bolts are not included in the above list 
prices. When ordering, state maximum and minimum pressures, and if 
for steam, air or water service. If character of service is not stated, 
valves will be supplied for steam service. 
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Pressure Reducing Valves 
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Fig. 911A 
(Type 300) 



Fig. 9 12 A 
(Type 310) 



Principal Dimensions 

Yoke and Lever may be turned through 360"^ to avoid 
obstacles. 

Fig. 911 A. (Type 300) , 









C 


D 


E 








Pipe 
Size 


A 


B 








F 


G 






Ext 




Fvt 




Ext 


H 








Std 


Hvv 


ritd 


Hv\' 


SerdI Std 


Hvv 










*-- 
— t- 


10 


Fliid 


FIgd 


Fgd 

- - - - 


Flgd 


5i^ 


FIgd 


Flgd 




— 




H" 


25U- 


1 " 


t- 'Zi 


Jb^ 


m ^ w m 


Fill 


.... 




5H 












1-iW 


IK" 




16^ 


a ^ w . 








6 












nw 


IH" 




1V:^4 





6 


% 


■^li, 


7 7^4: 8H 








25W' 


2 " 




i'H 


6 


e^ 


Vn 




ih. 8H' m 








25 H • 


2M' 




im 


( 


7^ 


\ 


1 


9 


9 95i 








25 H" 


3 ' 


1:^ S 


19 


'h 


s^ 


% 


m 




K-K 


11 


. . 






25 H' 


^Vz' 




19 


m 


9 


% 


i?fe 




KH 


11^.^ 








25'// 


4 ' 


•JZ c; 


20 


9 


10 


% 


1^ 




12 125^ 








25H- 


5 " 


«] 1= 


21 


10 


11 


% 


iH 




123^'! 13^ 








25'/ 


6 " 




i>1^4 


II 


12K2 


I 


I'li 




14i2i 13H 


' 






25V/ 


8 " 




2334 


n^A 


15 


IH 


IH 


... 


J8K: 19K 

1 








25 '4' 



Fig. 912A. (Type 310) 



1 x2 
1K.V2M 

Ii/2X3 

2 x4 
2Hx5 

3 x6 

3Mx7 



4 
5 
6 
6 

8 



x8 

ilO 

x8 

xl2 

xl6 






S 
S 






O 

H 



15H 
1534 

im 

19 
19 
20 
21 

2134 

21^4 
23 M 



5 
6 



9 
10 
II 
II 



6 

6}^ 

7H 

y 
10 

11 

12H 

12V2 

15 



% 

H 

% 

H 

% 

% 

% 
I 

1 



% 
% 
I 

\H 

% 

m 
m 



tH 








' - . . 




6% 










7M 


Sifc 


8%. 


7H 


M 




. - 


8% 


8% 


9 


%. 




, _ 


y^ii 


9H 


10 


\, 




. _ 


108^ 


11!^ 


u 


1 




_ . 


10 5 s 


Ilk 


12H 


i'i; 






1214 


12% 


13M 


IVh 




< , 


13j/« 


13 ^« 


16 


1% 




, V 


12 H 


12'^. 


13H 


VA 




, _ 


14^ 


15 V 


19 


m 




. . 


18^4 


19 


2iH 


r^ 



25H' 
25H' 
25H' 
25^' 
2512" 
25>2'' 
25H' 
25H' 

2512' 
251 2* 
25H' 
25J4' 
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Pressure Reducing Valves 
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Spring Type 





Type 301 Straightway- 



Type 311 Expanded Outlet 



The Dunham spring controlled, diaphragm type, 
pressure reducing valve is suitable for reducing steam to 
a wide range of low pressures. It can be equipped with 
various sizes of diaphragms and springs making it suitable 
for low pressure steam heating service or higher reduced 
pressures up to 100 lbs. on the low side. 

The internal valve construction is the same as for the 
type 300 and 310 valves. This spring controlled type of 
pressure reducing valve is particularly adapted to marine 
service and in places where space is too limited to ac- 
commodate the lever and weight type valve. It is not 
suitable for sub-atmospheric pressure reduction on low 
side. 

It is intended for installation in horizontal pipe lines and 
is usually installed with diaphragm and yoke below pipe 
line, but it can be installed with diaphragm and yoke above 
pipe line. 

LIST PRICES. 

For sizes and list prices, see page 169. 

Same as for Type 300 and 310 valves. 

When Ordering it is important to state high steam 
pressure and the minimum and maximum low pressure 
required. 

See page 170 for typical connections for installing. 
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Pi'essure Reducing Valves 
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Installation 

Each Dunham Pressure Reducing Valve is carefully 
tested and securely packed in substantial shipping box. 
'Complete instructions for installation and operation 

accompany each valve. 

Where exhaust steam is 
used for heating pur- 
poses, it is always advis- 
able to supplement the 
exhaust steam with live 
steam through Pressure 
Reducing Valve, or for use 
when exhaust steam is 
not available. 

The Pressure Reducing 
Valve should be installed 
Fig. 854A Typical connection for in horizontal Steam main 
Reducing Pressure Valve. 33 shown here. The dia- 

phragm control pipe should be connected to the low pres- 
sure main five feet or more away from the valve, and should 
connect into side or top (never bottom) of steam main. A 
^lobe valve and pet cock must be installed in this pipe. 
If it is desired to maintain a fixed pressure within a proc- 
ess fixture, the control pipe should be connected direct to 
the fixture. 

Parts of Pressure Reducing Valve 

Jl— 1 Body 

K— 2 Body Cap f 

K— 3 Cap Screws ^^=^^v 1 ^ 

R~ 4 Stuning Box -=*^-* 

R— 5 Stuffing Box Gland 
J^ — 6 Stuffing Box Nut 
^ — 7 Connecting Link 
R— 8 Yoke 
R— 9 Lever 
R— 10 Lever Pin 
^ — 11 Diaphragm Casing 
R— 12 Diaphragm Plate 
R — 13 Diaphragm 
K — 14 Diaphragm Retaining Plate 
R — 16 Diaphragm Casing Cap 
R — 17 Diaphragm Casing Bolts 
R — 18 Diaphragm Rod Lock Nut 
R— 19 Diaphragm Rod 
R— 20 "A" Weight 
R— 21 Thumb Screw 
R— 22 "B" Weight and Hook 
R— 23 "C" Weight 
R— 24 Valve Stem Rod 
R— 25 Valve Stem Rod Nuts 
R— 26 Large Seat 
R— 27 Small Seat 
R— 28 Valve 

When in need of repairs or information for any valve, 
give us the serial number (on name platej size of valve, also 
part number and name required. 
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Pressure Reducing Valve 
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Pressure Reducing Valve 
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Sizing Pressure Reducing Valves 

The Reducing Valve Chart (Fig. 1199^ shown on next 
page, has been prepared to guide in the choice of the 
proper size reducing valve for heating installations. With 
heating service in mind, the curves have been put in 
terms of square feet of equivalent radiation, initial pres- 
sure, and final or service pressure. Knowing these three 
factors the correct valve size may be read directly. 



How to Use the Chart 

Follow the diagonal dash-line corresponding to the sq. 
ft. of equivalent cast iron radiation to its intersection with 
the heavy horizontal line corresponding to the Final or 
Service Pressure. Go vertically up or down from this inter- 
section to the horizontal line corresponding to the Initial 
or Boiler Pressure. The nearest solid diagonal line gives 
the Size of the Reducing Valve that should be used, that 
is, the nominal inlet diameter. , 

The following example clearly shows the simplicity of 
application to sizing problems. Example; A building to 
be heated with steam at 5 lb. gauge pressure, with a 
boiler pressure of 75 lb. The Equivalent Cast Iron Radia- 
tion is 48,000 square feet. What size pressure reducing 
valve is needed? 

Solution: On the bottom scale of Chart the point repre- 
senting 48,000 sq. ft. radiation is found at "A." Following 
the diagonal dash-line to the intersection with the heavy 
horizontal line representing 5 lb. service pressure brings 
us to point "B." On the line representing an initial pres- 
sure of 75 lb. vertically above point "B" we arrive at point 
"C." Point "C" lies very close to the heavy diagonal 
line representing a 4-inch pipe size, hence a Dunham 
Pressure Reducing Valve with 4-inch inlet diameter would 
be used and if a standard expanded outlet pattern valve 
could not be obtained on account of size of heating main, a 
straight pattern valve would be used and a reducer 
specified for the low pressure side of the reducing valve to 
increase the outlet side of reducing valve to the size of the 
low pressure main. 

172 



Pressure Reducing Valve 
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Chart for Sizing Pressure Reducing Valves 




S ^ ^ 



Fig. 1199. See preceding page for method of using this chart 
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The Dunham Vacuum 
Pump Governor 



The function of this 
vacuum pump governor is 
to regulate the speed of a 
steam driven vacuum 
pump to maintain a fixed 
partial vacuum condition 
in the return piping of a 
Vacuum Return Line 
Heating System, in which 
a definite condition o f 
vacuum is required. 

The Governor is made 
of the highest grade ma- 
terials, similar to those 
used in the Dunham Pres- 
sure Reducing Valve. 
It is sensitive yet dur- 
able and can be de- 
pended upon with a 
minimum amount of 
attention. 



Installation 

1 1 shou Id always be 
installed in a horizontal 
line of piping, plumb and 
true. A typical installa- 
tion is illustrated in Fig. 
856B on this page. It 
should be noted that the 
balancing pipe, which is 
the pipe connecting the 
top diaphragm casing of 
the governor with the 
vacuum return line, 
should be connected not 
less than 20 feet away 
from the governor. The 
Balancing Pipe to be l^ 
inch pipe. A globe valve 
must be placed in this 
pipe. 




Type 320 













STtAM 




tfcm 



' UJ 






[Xr«vdt ^TkfV^A 



,<- 1 
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Fig. 856B— Typical Connection for 
Vacuum Pump Governor 



Scr'w'd 
Con- 
nec- 
tion 


Body 
Style 


Wt. 

lbs. 

Boxed 


Dimensions in Inches 


List 
Price 


Code 


Size 


A 


B 


C 






H 


Bronze 


37 


A% 


2M 
2% 


IVA 


$46.00 
48.00 
52.00 
54,00 
60.00 
66.00 


Spem 


¥4, 


Bronze 


40 


4M 


IIH 


Spew 


1 


Cast Iron 


70 


4 


15^ 


Sp urn 


1J4 


Cast Iron 


78 


6M 


4 
4H 


15H 


Spider 


IH 


Cast Iron 


90 


7 


16H 
17 


Spier 


2 


Cast Iron 


100 


8 


5H 


Spine 
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Balanced Lever Valve 





Type 330 



Fig. 915 



There are many uses for a Balanced Lever Valve having 
suitable control attachment to the lever. This valve is 
equipped with an inner balanced valve and fitted with our 
special phosphor bronze seats and rings, and are ground in 
and tested under pressure. 

The valve can be used to operate steam pumps or to con- 
trol the flow of fluids to tanks, heaters, or other process 
work where a tight closing valve is required. 

All valves are tested under steam pressure unless ordered 
otherwise. If for other service, we should be given full 
particulars. 

The lever can be reversed to either open or close the 
valve with movement of lever, and it can be swivelled into 
any position on all sizes. 

Unless ordered otherwise, straightway valves will be 
supplied on all orders, with screwed connections in all 
sizes to and including two-and-a-half inch pipe. Larger 
sizes flanged connections only. 

Specifications 





Screwed 


F anged 




D 


imensions 




Pipe 
















F- 




Size 


List 


Wgt 


List 


Wgt 


F 


C 


1) 




^^ 


H 


Scrd 


Fgd 


1 " 


515.00 


35 




» ■ » 


9>2 


.... 


- 1 


6 


- - - 


24" 


V4" 


13.00 


40 






9H 


■ ■ ■ * 




6 




24" 


IH" 


20.00 


50 


522 . 50 


50 


10% 


5 


% 


7 


7M 


24" 


2 " 


22.50 


60 


25.00 


65 


IIH 


6 


% 


i% 


»H 


24" 


2K" 


30.00 


75 


:;2 . 50 


85 


X2 


7 


% 


9 


^Vh 


24" 


3 " 


< » t t » 




40.00 


115 


12M 


7^ 


% 


4 I ■ 


lOK 


24" 


3H" 






48.00 


125 


12?i 


83^ 


^k 




lOH 


24" 


4 ' 






60.00 


160 


12% 


9 


% 


4 k ■ 


12 


24" 


5 '^ 






75.00 


210 


IA% 


10 


% 


4 ■ ■ 


12K 


24" 


6 " 







90.00 


250 


ISVi 


11 


1" 


. . . 


UH 


24" 



The above list prices include lever, Weight and Valve, 
but do not include Companion Flanges. 



175 



The Dunham Strainer 




Type 210 A 



Fig. 890 



Type 211 Basket of Type 211 



THE Dunham Strainer is simple in design, 
of liberal area and free from an internal 
water seal. There is a free passage to the 
vacuum pump, or point of release. 



Construction 

This strainer is built of the best soft grey iron casting 
heavy and durable, with easily removable cover and sedi- 
ment basket. The strainer basket is of 22 gauge brass 
sheet having .079 inch diameter holes. 81 holes to the 
square inch. The basket for Type 210A has a cast base and 
top nm. When in position in the strainer the top rim of 
the basket rests upon a flange in the bodv casting, so that 
the fiow is into the basket which catches and holds all 
scale, sediment, or other foreign matter while the water 
passes through the perforations and out. 

In Type 211 the basket is inserted from the bottom and 
held in position by recesses in the body casting and plug, 
performing the same function as Type 210A. 

In both types the basket can be easily removed for 
cleaning. 



Function and Location 

A strainer is for cleaning the condensate before it passes 
into the vacuum pump or drip trap, thus preventing the 
passage of dirt, scale, and other foreign matter into the 
Pump or the Trap, where it would reduce efficiency. 
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Dunham Strainer 
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Basket of Type 210A 
(Fig. 851) 



Sectional View Type 210A 
(Fig. 850A) 



Strainers are recommended at the drip traps, thus 
preventing these from being clogged with dirt, chips, etc., 
from the radiation and steam piping. See Fig. 92bA. 

Another use for a strainer is in the return main before 
connecting to the return trap. 

A strainer installed at the inlet connection of the return 
trap will prevent trash from the heating system working 
its way into the check valves, causing them to stick open. 

The strainer basket should be removed at frequent inter- 
vals and the acciunulated sediment removed. This is 
important during the first heating season during which 
there usually is much foreign matter to be removed before 
the system becomes fully efficient. 
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Fig. 925A 
Method of Dripping Steam Main using Strainer in the Connection 
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Dunham Lift Fitting 



It is of course best practice to de- 
sign a Vacuum Return Line Heat- 
ing System without lifts or pick- 
ups, but sometimes the fitter is con- 
fronted with a job where tlie returns 
cannot be brought to the vacuum 
pump in any other way. This scien- 
tifically designed Dunham fitting 
will, in such cases, eliminate guess 
work as to design and uncertainty 
of operation. 

These fittings however must never 
be used on a Differential Vacuum 
Heating System. They must not be 
used on a vacuum return line sys- 
tem where steam pressure will not 
be maintained continuously on the 
heating mains throughout the entire 
heating season. They therefore 
must not be used on the end of 
steam mains, or where the main 
rises and drips on the ordinary low 
pressure vacuum return line sys- 
tem because on these installations 
the system is allowed to cool down 
completely during mild days and 
water hammer might develop, when 
the system is fired up, before suffi- 
cient differential in pressure has 
been created so as to lift the water 
out of the steam main. 




Type 780 



[ml*T 



OuTteT 
Lift Pi 




Fig, 954 



Specifications and Price List 



Type 


Size 
In- 
ches 

1 

2 


Net 
Wt. 

r.bs. 

3 
4 

5H 

8 


Roughing in Dimensions 
in Inches 


List 
Price 


Code 




A 

H 
1 

2 


R 

'A 
H 

H 

1 


c 

2M 

2K 


D 

IH 
1^ 

2 
2J^ 


6 

1V2 


F 

8^ 
9^ 


G 

5 
6K 


H 
2^ 

2% 

3 

3 


I 

H 

1 

L 

1 
1 




780 
781 
782 
783 
784 


E2.40 
2.80 
3.60 
4.40 

5.60 


Litang 
Literal 
Lithium 

Litigant 
Litmus 
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Dunham Lift Fitthig 



In most cases h\ giving careful study to the run of 
piping the system can be so designed that the apparent 
need of a lift fitting will disappear. 

Avoid lift connections in return main, except right at 
the vacuum pump, and if needed at this point, arrange it 
so that all the returns pass through the lift connection. 

If it becomes necessary to use lift connections in over- 
coming obstacles the Dunham lift-fitting will simplify the 
connection and eliminate mistakes often made in assem- 
bling such connections from standard pipe and fittings. 
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2" Dunham Lift Fitt.ncs 

Fig. 955 A 

Drip Connection using Thermostatic Trap for draining a small steam 
main with drip point below return. Applies to Vacuum Return 

Line Svsiems onlv 
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DuNiiAM Float And 
Thecwo5Tatic Tpap. 

Fig. 956A 

Drip Connection using Fioai and Thermostaiic Trap for draining 
steam main wiLh drip point below Return, Applies to Vacuum 

Return Line Systems onlv 
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Fig, 957A 

Lift Conneciion for the re- 
turn main of Vacuum Re- 
turn Line S\~stein located 
lower than pump mlet 
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Dunham Lift Fitting 
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Showing how lift connection in vacuum return main larger than 

2-inch may be built of pipe and fittings 
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Fig. 958A 

Lift Fitting and Trap location when radiator is below return main of 

a Vacuum Return Line System 
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Repair Parts 

For Traps Nos. 1 to 3 

Trap sizes are indicated by a number. The letter following the num- 
ber indicates change in product. 



Parts 


LIST PRICES 


Nos. 1 
and lA 


No. 2 


Nos. 2 A 
and2B 

S5.40 
.20 
.60 
.60 

Bu 


No. 3 


No. 3 A 


Code 


Cap, Disc and Gasket 

Gasket 


$4.20 


$6.60 
.20 
.60 
.60 


$6.60 
.20 
.90 
.90 


$5.40 
.20 
.90 
.90 


Phutor 
Phut 


Union Nut 

Nipple 


.60 
.60 

At 


Phutes 
Phutix 


Code Prefix 


Bo 


Ce 


Ci 





When ordering repairs by code, always use prefix to designate trap 
size. See Code Prefix under trap No. above. 

Where new discs are required, we send them out in caps, properly 
adjusted. This combination will be charged out on the basis indicated 
in the table above. Credit for old caps returned to us, will be as follows, 
less return charges. Each disc is adjusted in the cap at factory and this 
adjustment must not be tampered with- 

Nos. 1 and lA Cap S .90 eadi Net 

Nos. 2, 2A, 2BCap 1-20 each Net 

Nos- 3 and 3A Cap 1.20 each Net 




No- 1 Trap (Fig, 865A) 




1 Body 

2 Cap 

3 Disc 

4 Gasket 

5 Union Nut 

6 Union Nipple 



Traps Nos. 2 and 3 (Fig. 865Bj 
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Repair Parts 
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For Traps Nos. 4, 5 and 8 

Trap sizes are indicated by a number- The letter following the 
number indicates change in product. 



Pnrt^ 


LIST PRICES 


Code 




No. 4 


No.4A 


No. 5 


No.5A 

§13.00 
.30 


No. 8 

S18.00 

.40 

6.50 

1.20 

1.30 

Ta 


Cap, Disc, Valve and 

Gasket 

Gasket 

Float 


S12.00 
.30 


$12.00 
.30 


S18.00 
.40 


Burket 

Riirk 
Bump 












Bunc 












Burn 
















Di 


Do 


El 


Em 









If repairs for No. 6 and No. 7 traps are required order 
as for No. 4 and 5 respectively. 

When ordering repairs by code, always use prefix to 
designate trap size. 

Where new discs are required, we send them out in caps 
properly adjusted. This combination will be charged out 
on the basis indicated in the table above. Credit for old 
caps returned to us. will be as follows, less return charges. 
Each disc is adjusted in the cap at factory and this adjust- 
ment must not be tampered with. 

Nos. 4, 4A and 5A $1.50 Net 

Nos. 5 and 8 2.40 Net 




Fig. 866 
(Old Style) 



Fig. 866A 
Traps Nos. 4 and 5 



I 

■ 




Fig. 866B 
Traps Nos. 4A and 5A 



1 Body 

2 Cap 

3 Disc 

4 Gasket 

7 Cap Screw 

8 Set Screw 

9 Valve 

10 Valve Nut 

U Valve Guard 
and Holder 
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Repair Parts 



For Traps Nos. 13, 14 and 15 

Trap sizes are indicated by a number. The letter following the 
number indicates change in product. 



1 LIST PRICE 


L 

Code 


1 ai li> 

Nos. 13 Nos. 14 Nos. 15 
and 13B and 14B and 15B 


Cap. Disc, \alve and Gasket.. - SL2.00 S15.00 §21 CO 


Iriol 
In 
Irlap 
Irbod 






Code Prerix. 13, 14 and lo. . . ., La Mo Xe 
Code Prefix. 13B. 14B and 15B J Lu Mu Xu 





When ordering repairs by code, always use prefix to designate trap 

SIZ«. ^ 

\\Tiere new discs are required, we send them out in caps properly 
adjusted. This combmaiion will be charged out on the basis indicated 
m table above. Credit for old caps returned to us. will be as foUon-<i 
l«s return charges. Earh disc is adjusted in the cap at facton.- and this 
adjustment must not be tampered with. 



Xos. 13 and 13B. 
N'os. 14 and 14B. 
Xos. 15 and loB. 



Sl-50 Net 

2.00 Xet 

3.00 Xet 




Fig. 92v.\ 
Trap Xo. 13 




Fig. 976 
Traps Xos. 14 and 15 




Fig. 1215 
Trap No. 13B 

1 Body 

2 Cap 

3 Disc 




.^i-2. 



^i 



t 



I ft 



4 Gasket 
' Cap Screw 
8 Set Screw 



Fig. 1216 
Tr^ps Xos. 14B and 15B 

9 Valve 

11 Valve Guard 

12 Valve Seat 
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Repair Parts 
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Packless Radiator Valve 

Type 100 



Parts 


^in. 


% in. 


1 in. 


IH in. 


IVz in. 


Code 


Nut 


S .66 

.60 

1.80 

2.00 


S .90 
.80 

1.80 

2.00 
Wo 


$1.20 
1.00 
1.80 

3.00 


SI. 80 
1.30 
l.SO 

4.00 


S2.20 
1,80 
1.80 

4-40 


Tack 


Nipple, , , _ . , 


Taly 


Handle (complete) 

Expansion Member com- 
plete 


larn 
Toon 


Code Word Prefix 


Va 


Ye 


Zu 


Ru 





Same repair parts apply to Types 105. 110, 115, 130, 125 and 130- 

Expansion Member complete, includes spindle, corrugated diaphragm, 
disc and disc nut. 

When ordering repairs by Code always use prefix shown above to 
designate valve size. For instance: Vatack would mean '*nut for y^ 
inch Valve" whereas Zutoon would mean "Expansion member Com- 
plete for 1^4 inch Valve." 



13 II, 




1 Body 

2 Nut 

3 Nipple 

4 Expansion Member Complete 
with Composition Disc 

5 Composition Disc Only 

6 Holder Nut 



Fig. 868B 
(Type 100 Valve) 

7 Bonnet 

8 Handle Complete 

9 Handle Head Screw 

10 Guide Plate 

11 Spindle Nut and Screw 

12 Dial 

13 Name Plate 
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Repair Parts 
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Packless Radiator Valve 

Types 140, 141, 142, 143 



Parts 



V2 

inch 



inch 



men ' inch 



JJHt- iS .66:5 .9C'S1.20iS1.80 

Nipple... _...^^. 601 .80: 1.00' 1.30 



Composition Handle ... I .24 24 
Expansion Member 
Complete 



Code Word Prefix 



.24 

3.00 

Va I Wo Ye 



2.00 2.00 



.30 

£.00 
Zu 



.IH .2 
inch inch 

$2.20 52760 



1.80 
.30 

4.40 



2.20 
.30 

5.00 



Code 

Tack" 

Tally 

Tepne 

Toon 



To Tu 



<iisf "a^nd'dtsc nu^t'"*^'^ "^om/j/e/f . includes spindle, corrugated diaphragm. 

When ordering repairs by code always use prefix shown above to 
designate valve size. For instance: Wotally would mean "nipple for 
% inch valve whereas Tutoon would mean "expansion membei com- 







Fig. 923B 
(Type 140 Valve) 



1 Bodv 

2 Nut' 

3 Nipple 

4 Expansion Member ODmplete 

with Composition Disc 

5 Composition Disc Only 



6 Holder Nut 

17 Bonnet 

18 Composition Handle 

19 Handle Screw 

20 Handle Stem 
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The Dunham Vacuum Pump 




The Dunham Return Line Vacuum Pump is a unit co- 
ordinating the results of scientific research and approved 
engineering practice. By its unique design it provides a 
reUabte, efficient, simple, flexible, economical and noise- 
less unit, which gives satisfactory operation with minimum 
attention. 



Description and Operation 

It consists of an electrically driven Centrifugal Pump, a 
Dunham Exhauster, an Air Separating Tank and an 
Automatic Discharge Valve, all assembled on a rigid 
cast iron base with the necessary control equipment so as 
to make a complete compact unit. 

The hurling water is stored in the air separating tank 
from which the centrifugal pump takes its supply, under a 
constant positive pressure, due to the static head. See 
Fig. 1214, page 189. The Centrifugal Pump delivers water 
to the exhauster at a steady pressure of 20 lbs. per square 
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Dunham Vacuum Pump 
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inch. The water delivered by the pump, in flowing through 
theexhauster, has the pressure energy converted into kinetic 
energy (energy due to velocity) in the nozzles, which 
directs it into the delivery tubes, after it has passed through 
the suction space in the nozzle body. In passing through 
the suction space the air vapor mixture and the water of 
condensation is entrained with the water stream issuing 
from the nozzles, and forced into the delivery tubes which 
forces it into the tank against atmospheric pressure. In 
the tank the air separates from the water and is dis- 
charged from the top of it through the vent tapping and 
the water is stored in sufficient amount to maintain the 
required volume for operating the pump and exhauster, 
the surplus being automatically discharged to the boiler. 
When the water of condensation is being discharged to 
boiler there is no decrease or discontinuation of the ex- 
hausting action. 

I f no condensate is returning from the system no water 
is returned to the boiler. As condensation returns it 
accumulates sUghtly in the tank raising the float, thereby 
operating the mechanism and opening the automatic dis- 
charge valve which permits discharge to boiler under a 
20 lb. effective pressure. It is evident, therefore, that 
the pump may be relied upon to produce a vacuum and 
return the condensate thus maintaining the proper boiler 
water line, at any boiler pressure which may obtain on a 
low pressure boiler. (The A.S.M.E. code specifies a safety 
valve setting of 15 lbs. per square inch.) 



Horse Power of Motor Used 




O 25 50 15 \0Q% '"2-5 '50 

Per Cent of Normal Condensate Returning 

Fig. 715A 

Power consumption curves for the V4A Dunham Vacuum Pump 
discharging to boiler against indicated boiler pressure 
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Dunham Vacuum Pump 
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Dunham Vacuum Pump 
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The power consumed varies with the amount of conden- 
sate being handled, and with the pressure carried on the 
boiler. When httle condensate is returning the power con- 
sumption decreases. Similarly when the boiler pressure is 
low the power consumption decreases, as shown by 
Fig. 715A, page 188. 

The pump automatically responds to peak loads, result- 
ing from rapid condensation, which always occurs when a 
system is started up cold or from other causes such as 
priming boiler. 

THE EXHAUSTER rPig. 727A) operates on the prin- 
ciple of the kinetic ejector utilizing the energy possessed 
by a stream of water in motion. By the use of a special 
nozzle of patented design the Dunham Exhauster oper- 
ates over a wide range of temperatures because of con- 
trolled expansion within the nozzle. This expansive action 
prevents the vapor pressure of the water from flaring the 
stream so that the energy of the stream issuing from 
the nozzle is dissipated. The nozzle design also divides the 

DISCHARGE stream of water so as to ob- 
tain great exposure to and 
trapping of the air and vapor 
to be exhausted, thus securing 
an exhausting action of high 
capacity and efficiency. 



EXHAUSTER 

DELIVERY 
TUBES 



SUCTION 




EXHAUSTER 

NOZZLES 



In addition to the abihty 
to operate over the wide range 
of temperatures encountered 
in return line vacuum steam 
heating service it has the ad- 
vantage of having no moving 
parts or close clearances to 
be maintained. Obviously its 
performance will be uniform 
over long periods of time with 
a minimum of maintenance. 



PRESSURE 
Fig. 72 /A 



THE CENTRIFUGAL 
PUMP is bronze fitted including a non-corrosive shaft. 
The impeller is hydraulically and dynamically balanced 
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of high efficiency and of enclosed type. A volute type 
of casing is provided. Dust-proof ring oiled bronze sleeve 
bearings of liberal size provide a construction which will 
operate long periods of time with minimum attention. 
The pump is driven by an electric motor direct connected 
through a flexible coupling of special design. 

THE RECEIVING OR AIR SEPAR,\TING TANK 

is made of heavy rust-resisting steel. It is easily accessible 
for cleaning and is equipped with the mechanism which 
operates the automatic discharge valve. It is proportioned 
to effectively separate air from water and to insure prim- 
ing of the pump and provision of ample hurling water to 
operate the exhauster. Power for operating the valve 
mechanism is supplied by a heavy seamless copper float 
located in the tank. 

PRESSURE AND VACUUM GAUGES for indicating 
conditions existing in the heating system are mounted on 
the tank. 

THE AUTOIVL\TIC DISCH-\RGE VALVE is a special 
design embodying features which especially adapt it to the 
service. The materials it is constructed of are likewise 
selected so as to give long service. The valve seats are of 
special wear-resisting bronze. The valve is free to rotate 
with respect to the seat securing a grinding action and 
reducing wear thus keeping the valve tight. The body is 
of close grained cast iron of heavy section and is flanged to 
facilitate installation. 

THE MOTORS used are of the best standard manu- 
facture, are rated on 40 degree temperature rise and 
provide ample margin of power and freedom from trouble. 

THE CONTROL EQUIPMENT is mounted on the 
pump. All electric wiring between the starter and motor is 
furnished. Each pump is given a complete test of several 
hours duration under its own control and power equip- 
ment before the unit leaves the plant. The control equip- 
ment used provides phase failure and overload protection 
for alternating current service. After making the piping 
connections the installation is completed by connecting 
the line wires to the terminals of the safety knife 
switch, and in the case of the Fig. 3 and 6 installations 
by also connecting float switch to the control cabinet. 

Suction Strainer and Check Valves for the suction and 
discharge connections and vents are supplied with the 
pump, 

THE BASE is well braced and rigid to insure maintain- 
ing the proper alignment of the pump and motor. Leveling 
bosses and three point support are provided to reduce the 
work of installation. Base is also provided with tapping 
for piping drippings of oil or water to the sewer. 
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Fig. 1185 

Piping connections for Unit Figure Two. 

Automatic Vacuum Regulator and Float Switch for night operation. 
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L'XIT FIGL"RE 2. AUTONLATIC FLOAT .ANT) 
\ACUl."M CONTROL is adapted to provide float and 

vacuur.. .::.:r . .;. ::.5tallauons where elevation of returns 
at the pump i= not less than 18 inches above the boiler 
" '*^r line. Fig. llSo. page 193. With this arrangement 
:. vacuum control is not desired the unit may be 
opc:-^-cd on float control with condensate returning to 
pump by gra\it}\ In such installations the unit provides 
means of automatically returning conden^te only at such 
:'::>= as it is not desired to control by the vacuum existing 
:r. returns. The unit is wired so that by operating a snap 
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Fig. 1187 

Piping Connections, Unit Figure Four. Continuous Operation, 

Manual Control 

switch (installed bet^'een the vacuum re^lator and starter) 
the vacuum regulator no longer controls. 

UNIT FIGURE 3. AUTOMATIC VACUUM AND 
FLOAT CONTROL WITH ACCUMULATOR TANK. 
This unit supplies both automatic float and vacuum con- 
trol and is most flexible in its adaptability to various in- 
stallations. Return mains coming back at elevations 
below or above the boiler water line or pimip suction can 
be easily cared for. Typical installation Fig. 1186, page 194. 

The accumulator tank is equipped with a float switch 
control, wired to operate regardless of vacuum regulator. 
A snap switch is provided so that the vacuum regulator 
may be thrown out of operation and the unit permitted 
to operate under float control only. 

Condensate from the heating system enters the accumu- 
lator tank by gravity. The air flows into the tank from 
which it and the condensate also is withdrawn by the 
vacuum pump. Should the accumulator tank fill with 
water, the pump is started by the float control insuring 
return of water of condensation at all times to bofler. 

If vacuum regulator is in service a vacuum will be main- 
tained in the system and the pump started and stopped at 
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intervals. During the time that the pump is out of oper- 
ation, due to vacuums obtaining after cut out point of vac- 
uum regulator is reached, condensate will accumulate in 
the tank at the rate it is forming in the system and be 
returned to the boiler by the pump in response to its op- 
eration by the float switch. 

UNIT FIGURE 4. CONTINUOUS OPERATING 
UNIT. See Fig. 1187, page 195. The continuously oper- 
ating unit is a logical one where the greater part of load is 
blast radiation. It is likewise a most logical selection where 
there are lifts some distance from the pump. The presence 
of such lifts really makes it advisable to maintain a high 
vacuum at all times. 

DUPLEX INSTALLATIONS. On large jobs good 
engineering practice is to provide duplicate pump installa- 
tion. Preferably each pump should be connected so as to 
be independent of the other in operation or to operate in 
conjunction. A most satisfactory arrangement for an 
automatic float and vacuum controlled unit is provided 
in the Figure 6 pump. In operation it is the same as the 
Figure 3 control, both pumps being operable in conjunc- 
tion or either unit may be operated independent of the 
other. The pumps may be installed with either their short 
or long sides parallel to one another* or as may be neces- 
sary in view of the space available. See Fig. 1188, page 197. 

Care of the Pump 

1. Keep the motor and pump bearings well lubricated. 
Use only good medium-bodied mineral oil. Make sure no 
grit is in oil chamber or bearings. If necessarv, flush with 
kerosene and drain thoroughly before filling with lubri- 
cating oil. 

2. Keep stuffing box on pump packed w^ith the same 
kind of packing furnished with pump. Do not tighten 
stuffing box too much . A leakage of about six drops o f water 
per minute is needed. In tightening the stuffing box turn 
each nut alternately one-half turn at a time. 

3. Clean the strainer twice a week during the first few 
weeks of operation. 

4. Drain water from tank and pump at close of each 
heating season. 

5. Fill pump and tank with fresh water before starting 
up the following season. 

6. In ordering repairs, give size of pump and serial 
number shown on the name plate. 
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INSTALLATION SUGGESTIONS. In ever>' case we 
recommend that the pump itself be set level on a suitable 
concrete foundation and well grouted, having its top 3 to 
6 inches above the boiler room floor rather than in a pit. 

If one return line comes back to the pump at a lower 
level than the suction connection to pump and an accumu- 
lator tank is not used it is recommended that all returns 
be connected to the same low level and connected to the 
pump through the same lift fitting. Figs. 957A and 879, 
pages 180, 181. The advantage of this method is that suc- 
tion will be produced on all returns with same intensity. 

Frequently, by giving careful study of the run of piping. 
the heating system can be so designed that the apparent 
need of a Hft fitting will disappear. 

Avoid lift connections in return mains, except right at 
the vacuum pump, and if needed at this point, arrange it 
so that all the returns pass through the one lift connection. 

Lift connections should not exceed 6 ft. in height. 
Preferablv they should be less than this. If necessarA' to 
lift vertically a greater distance than sbc feet use several 
lift connections connected in step formation as shown by 

Fig. 1213, 

The tank must be the 
low point of the system, 
with returns grading 
toward and into the inlet 
of tank. Wherever possible 
the accumulator tank 
should be installed so that 
its outlet tapping is slight- 
ly above the pimip suc- 
tion, that is. so the con- 
densate can flow by grav- 
ity from the accumulator 
tank to the pump. "Where 
this is not possible the 
tank should be placed as 
high as possible, so as to 
keep the lift at a mini- 
mum. It requires approx- 
imately one inch of vacu- 
um for each foot of lift. 
By keeping the lift at a 
minimum the amount of 
vacuum used to lift the 
water is also kept to a 
minimum with a higher 
vacuum available for the 
svstem. 
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Lift Connection bet^veen Accumula- 
tor Tank and Pump Suction when lift 
is greater than 6 ft. Same method ap- 
pUes on Unit Figures One and Four. 
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The maximum single lift allowable between the accu- 
mulator tank and pump suction is six feet. If greater than 
six feet a lift connection should be used half way up as 
shown by Fig. 1213. 

The lift pocket "D" is built of standard fittings, as il- 
lustrated. The bottom of Uft pipe "C" has a running thread 
so it can be screwed into the bushing so its lower end is 4 
inches below the bottom of horizontal connection to the 
pocket. 

"With the pump operating, the accumulator tank will be 
fau-ly free from water. The pimip will then lift slugs of 
water between slugs of air, as the water makes and breaks 
the seal at the tank outlet. By using the lift connection 
half way up, in cases where the lift is greater than six 
"feet, the vacuum necessary to lift the water into pump is re- 
duced one half. That is, if there was eight feet lift from 
accumulator tank outlet to pump suction with the lift 
connection midway it would take only 4 inches to make 
the lift instead of eight if the lift connection was omitted. 

Roughing-in Dimeusions, Accumulator Tank 
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Fig;. 1167 
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Equalizer Connection 
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The operation of a system is further improved by cross 
connecting the steam and return main, at a convenient 
point in the boiler room, through a check valve opening 
toward the steam main and a stop cock, as showTi by Fig. 
1153. This permits rapid equalization of the system when 
a higher vacuum is formed in the steam piping than is 
present in the returns, due to condensing action when the 
fire is low. 

High Pressure Returns 

Do not connect returns from equipment, or from the 
mains, carrying high pressure steam to the pump except 
through properlv designed flash tank connections. 'See 
Fig. 1041A.) 
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Fig. 1041A 

Trial Operation: Oil the pump and motor bearings. Turn 
pump by hand to ascertain that shaft is not stuck by paint, 
or motor is not out of line with pump. Make sure the tank 
is filled with water to middle of gauge glass. Throw knife 
switch. Check direction of pump rotation which should 
be as indicated by arrow on pump case, or on motor. Do 
not operate pump during clean-out period of system or 
while system is equipped with temporary elbows or tem- 
porary caps on the radiators, but permit the dirty condensa- 
tion to flow to sewer. Care must be used to prevent boiler 
damage. 
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Table of Capacities and Dimensions 

See Fig. 1166x\. page 202 
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46 


46 


46 


52 


52 


58 


58 


58 14 


62 W 


2 


55 '57?^ 


61H 


573^ 


575i 


evA 


57^ 


em 


64 M 


79 


2 


15 


18 


18 


18 


18 


18 


18 


18 


20 


24 


Q 


lOM 


lOK 


14 K 


lOH 


lOK 


14 H 


10% 


14H 


15M 


17 




52 Ji 


55 M 


59 


55H 


55 M 


59 


55K 


59 


62 


76 >i 




IJi 


IM 


IJ^ 


IH 


2 


2 


2H 


2)^ 


3 


5 




IM 


1>^ 


2 


2 


2H 


2H 

1 


3 


3 


3 


3K 




1 


1 


1 


1 


1 


IH 


m 


IM 


IH 




22H 


25% 


25 H 


25«i 


2S% 


25 ^ 


25% 


25>^ 


26% 


34 H 



Note; The above dimensions are general. For actual installation 
request certified print for location of base bolts, 
Material furnished with Pump: 

Strainer with Companion Flanges, Bolts and Gaskets, 
Companion Flanges, Bolts and Gaskets for Return and Discharge 

Connections of Pump_ 

Swing Check Valve between Strainer and Pump. 
Swing Check Valve for Discharge to Boiler. 
Swing Check Valve for Pump Vent. 

Dunham Air Check for Vent from Accumulator Tank with Figs, 3 
and 6 installations. 
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pETjRN From 
System 



-__i^j"--";. ^f]> ADi^TANce Of 15^'b Required Be-mEEN 

■A l!'' " " .|;-|^\PuMpANDWALLFoR Piping Connections. 



ICheck 




Di^chargbTo Boiuer 

L 



^ Bo 



LTS 



-J 



On Installations Fiq. 

5&& Locate Strainer VzmtTo Atni05Pmere ^V 
At Accumulator U^^nk ^^ 



Inlet- 




S 




/^ 



! C/3 



n 




iS> 



J 



Strainer 
Basket 




Vacuum 
Gauge 



H 




Fig.ll66A 

Plan and elevation Dunham Vacuum Pump. See preceding page 

for dimensions and capaciiies 
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Typical Specifications 

Furnish and install one Dunham Vacuum Pump, size 
, having a rated capacity of square feet of direct 



radiation and built for *20 lbs. pressure at the pump. 
Motor furnished shall be of 40 degree rating, of not 

greater than .horse power, and shall be wound for 

current available. 

This unit to consist of a welded steel tank; a bronze- 
fitted enclosed impeller pimip with non-corrosive metal 
shaft, and motor, all mounted on substantial cast-iron 
base of the coping type, with exhauster, automatic dis- 
charge valve, pressure and vacuum gauges, water gauge 
glass and all necessary accessories and electrical controls. 
To be installed and connected where shown on plans in 
accordance with manufacturer's instructions. 

Base of pump is to be grouted in foundation and securely 
anchored with J.-^-inch bolts. In the suction line of pump 
install a gate valve, suction strainer and swing check 
valve, also install valved by-pass to sewer. In the dis- 
charge line to boiler install a swing check valve and gate 
valve, placing the check valve between pump and gate 
valve. Vent from tank shall be run full size of tapping to 
a level near ceiling of boiler room and then brought down 
to near floor level. Install check valve in this vent pipe. 

The foregoing is suggested as standard specification for 
continuous operation pumps, also for all specifications for 
automatic control regardless of type of control ivanted. 
Sections A, B, C, to be added according to control required. 
Thus: 

Automatic Vacuum Control — Typical Specifications and 
Section "A." 

Automatic Vacuum and Float Control — Typical Specifi- 
cations and Sections "A" and "jB." 

Automatic Vacuum Control with Float Control on Accn- 
mutator Tank — Typical Specifications and Sections 
"A" and'^C:' 

A. AUTOMATIC VACUUM CONTROL. (Equip- 
ment shown in Unit Figure One) — In connection with the 
vacuum pump there shall be furnished automatic vacuum 
regulator which shall maintain a range in vacuum in the 
return lines of heating system. This equipment to be 
furnished with pump and mounted on a frame bolted to 
base of pump and shall include an enclosed safety knife 
switch. 

*Unit VOA is built for 18 lbs. pressure at pump. Larger 
units are built for 20 lbs. pressure at pump. 
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Typical Specifications — Continued 

B. AUTOMATIC VACUUM AND FLOAT CON- 
TROL. (Equipment shown in Unit Figure Two) — A float 
switch shall be furnished, mounted on the Air Separating 
tank and wired so that the vacuum regulator can be cut 
out and the pump operated as a condensation pump and 
receiver when so desired. This float switch and the 
automatic vacuum regulator and switches are to be arranged 
and wired so that the vacuum regulator can be put out of 
service by turning a snap switch, permitting the float 
control alone to operate the pump. 

C. AUTOMATIC VACUUM REGULATOR WITH 
FLOAT CONTROL ON ACCUMULATOR TANK. 
(Equipment shown in Unit Figure Three) — Below the low 

point of return lines install an accumulator tani< , size , 

equipped with float switch. All returns are to gravitate 
into this tank through the suction strainer and be con- 
nected to top connection on tank. From the bottom con- 
nection of tank make pipe connection to the suction of 
vacuum pump, which shall be set up on the boiler room 
floor. The float switch and the automatic vacuum regula- 
tor and switches are to be arranged and wired so that the 
vacuum regulator can be put out of service by turning a 
snap switch, permitting the float control alone to operate 
the pump. 
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Dunham Condensation 
Pump and Receiver 




t^REQ^ENTL^' it is necessary to lift condensate auto- 
malically. This pump provides an ciruient. reliable 
and inexpensive equipment for this purpose, avoiding the 
need of special building arranj^ements such as boiler pits, 
etc. The radiation may be installed on the same level a^ the 
boiler. 

On many central station installations some of the returns 
may be lower than the power house. In such cases the 
condensate may be discharged into the higher return line 
by one of these units remotely located. Such an application 
reduces the amount of make-up water for boiler feed. This 
reduction tends to minimize (liflicxilties ni boiler operation 

such as encrustation^ etc. 

Another important value of this jjump is— making it 
pfjssible to utilize water that would otherwise be wasted. 
for instance the automatic lifting' of overllow water from 
auxiliary apparatus to storage tank and the handling of 
condensate from high pressure api)aralus. 

Outstanclinii Features 

(1) Small first cost. 

(2) Low operating cost. 

i3) Positive removal of condensate from system and 
return at intervals to bf)ikT. 

(4) Acceleration of heating the building through im- 
proved circulation. 



Dunham Condensation Pump 

lJl|MlinMIIMIIIiriJIMlMI(tlUIMIJHHH<NlllHIIIMMlllllMNIinillUIIMIIlMtiriPinirMllinMMIIUMUMMlllirMMflll|||lliniMHM9Mliriini1MlllllNrill(ltMllh 

Construction 

The pump is volute case, bronze fitted, including a non- 
corrosive shaft. The impeller is hydraulically and dynami- 
cally balanced, of high efficiency and is the enclosed type. 
Dust-proof ring oiled, bronze sleeve bearings of liberal size 
provide a construction which will operate over long periods 
of time with minimum attention. The pump is driven by 
an electric motor direct-connected through flexible cou- 
plings of special design. It is a completely assembled unit 
ready for piping and wiring connections, including knife 
switch with fuse. 

Selection 

The pump will discharge against the listed pressure at 
the pump. We show a typical connection (Fig. 874 B). 
If the boiler is on a higher level, or some distance away 
from the pump, care should be exercised to select a pump 
of sufficient pressure to more than equal boiler pressure 
plus height of discharge pipe plus friction in discharge 
pipe. 

Example: Safety valve set for 15 lbs., 8000 sq. ft. radiation, a pump of 
this capacity will discharge 16 G. P. M. Pump pit 10 ft. below toiler 
water line. 
5 — IK" ells (check and gate valve considered equivalent to 2 ells) 

Length of pipe between pump and boiler 20 ft. 

Friction in straight pipe for 5 — IJ^" el!s= .40 ft- 



Total length 

Friction =4.65 x 0.6 x 0.433 

Boiler pressure 
Elevation = 10 x .433 



*Ve]oclty head neglected. 



60 ft 



1.2 lbs. 
15.0 
4.3 



20.5 Use 20 lb * pump. 
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Fig. 874C 
Dunham Condensation Pump Connection 
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Dunham Domestic Water 

Heater 





- ^t^U 



CcpMrCcbil 






Type 790 



F!g. 978 



The Dunham Domestic Water Heater affords the ideal 
method of providing an abundant hot water supply 
throughout the house heating season. It should be used 
on Steam or Vapor installations, and connected below the 
boiler waterhne. after the methods indicated. 

The Heater casing is made of best grade, grey iron 
casting, and the heavy copper coil is assembled in a nianner 
to be readily accessible. The water enters and leaves the 
heater in a vertical direction, which promotes more rapid 
heating of the storage water. 



Specifications 





Capacity 

Gals. 


lank 
Conn. 


Boiler 
Conn. 


Net 
Weight 
Lbs. 


List 
» Price 


4J 

■a 

Q 


Dimensions 


4J 

CO 


A 


B 


C 


1 

2 


30 
60 


2-H" 
2-H" 


2-1" 

2-1" 


25 

40 


230.00 
40.00 


Wahea 

Wa- 

heato 


14 


6H 

8K 


9 



"xx" 



The above capacity is based on the use of this heater below 
the waterhne of steam or vapor boilers, temperature rise 100 degrees 
in three hours. If live steam is used in heater continuously, increase 
rating 75%. 
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Application 





P. 

C^ »J_r 

c 




CJ 



kU 



o O 
-^ CJ O 



5 

---I 



Q a CJ 
0.2 
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Dunham Bucket Trap 

Type 80 




I-lxierinr side view 

The nunham Traj). TyiX' SO. is an intrrmitU-nt flow 
trap, usiim ihr opuii bucket dumi) principle tor opt-ration. 
It is a stroriK. simple and positive trap for the removal 
of condfiisalt- from Itxtures and steam lines, where hi^h 
pressurf steam is used, and where lari^e amounts of con- 
densate actuiiiulate. 

It is particularly adapted for draining .hi^;h pressure 
pr)wer station and distnhutinK lines, and for removal of 
condeiibate from steam separators, hiundry equipment. 
heaters, vulcanizers. dry-kilns, and other places where 
hii^h pressure steam is used. 

It is also suitable for removing water from tanks and 
])i[x: imes. where com|)ressed air is handled; doini^ this 
work effectively and automatically, without escape of air. 

AH parts are made of best quality materials, machined 
accurately by means of jins a basis of interchanti^-ability . 

Each irai) is thorouuhls tested and is regularly Ittted 
for service up to 12.t pounds. The desiun of the trai^ 
and thickness of metal is suitable for hi.Ljher iircssures 
and this is accomplished by substiluLin^ the valve seat 
for another of projx-r size. 

It will discharge condensate to a hei^lit equivalent to 
approximately 2 feet for eacli jxiund of pressure at trap. 

Acct&sihility 

The removal of the ca:- -■""-' diMnrhinv^ fyipinnconfiec- 
iions exj^oses the vital workuivi i)arts the \'AL\*Ii AND 
hEAT'-wheii the ca>;e is removed, the valve is exposed 
so that it can be reversed or reiKnved easily and quickly. 

The Monel Metal Valve and Seat are each reversible, 
which gives double life. 
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Section of Type 80 Bucket Trap — Closed Position 

The inlet opening for condensate is in the side of body, 
and the discharge opening in cover. 

OPERATION. As the body fills with condensate, the 
bucket rises, and through the moveinent of valve stem 
closes the valve. The accuniulation of condensate over- 
flows into the bucket until it fills and over-balances. The 
bucket falls quickly, opening the valve and discharging 
water from the bucket and trap body through the discharge 
tube, until only a small amount remains, sufficient to seal 
the discharge tube, then the closing operation is repeated. 

INSTALLATION. After installation, there must be 
sufficient water in the trap body to float bucket and close 
valve. 

Specifications 



SIZE TRAP (Pipe Tapping) 

Capacity in lbs. of water per hr. 
Capacity in sq. ft. Radiation. . . 
Capacity in lineal ft. 1" pipe. . . . 
Shipping weight lbs. (approx.). 
LIST PRICES 



1000 


H" 


1" 


1500 


2000 


3000 


4500 


6000 


9000 


IjOOO 


13000 


55 


90 


130 


S25.00 


$30.00 


$40.00 



1^ 



// 



4500 

13500 

40500 

150 

$55.00 



Subject to Trade Discount. 

Unless otherwise ordered, traps are fitted with valves 
for 125 lbs. pressure. 

Parts 

EXTRAS: 

Reversible Seat ^Monel) $0.60 $0.60 $0.75 §0.75 

Double End Valve (Monell... LOO 1.00 1.50 1.50 

VALVES AND SEATS — Schedule for various pressures; 

For 30 to 50 lbs. pressure. Style "A" Valve and Seat. 
For 50 to 125 lbs. pressure. Style "B" Valve and Seat. 
Higher than 125 lbs. pressure. Style "C" Valve and Seat. 
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Dunham Data 

'pHE science of heating is the art of supplying heat to a 
building at the rate at which heat is being given up 
by that building. It is not what might be termed an 
exact science because of the many uncontrollable variables 
with which it must contend. In the average mind the 
very commonplaceness of heating tends to give the science 
a simplicity which unfortunately it cannot claim. This 
delusion has been the basis of many hit and miss methods 
that have sometimes hit, and oft-times missed, to the joy 
or the discomfort of the owner. Any building, regardless 
of size, shape, or construction, unless the temperature 
within it is the same as outdoors, gives off heat to the 
great outdoors just the same as a stove or a radiator 
on a smaller scale gives off heat to the room where it 
stands. The amount of heat so lost from the building 
varies with the outdoor temperature, the velocity of 
the winds, the shape and size of the building itself, the 
character of its construction as well as the materials of 
its structure, and its position with relation to other build- 
ings or naturally protected or exposed spots. 

When all the ways and means for a building to lose 
heat have been determined, and artificial heat is created 
within the building to make up these losses we say that 
the building is satisfactorily heated. The better a build- 
ing is constructed, the freer from air leakage about doors 
and windows, the less heat required, the fewer unpleasant 
drafts experienced, and the less the cost of maintaining 
heat. It is far more profitable to reduce all leakage, poor 
workmanship and poor material, to a minimum by build- 
ing well, and by using the minimum artificial heat and 
heating plant rather than to install a big heating plant, 
trying to heat "all outdoors." 

A heating system should be capable of delivering a 
quantity of heat sufficient to replace that which is trans- 
mitted through the structure to the atmosphere and the 
surroundings under a stated extreme temperature differ- 
ence, with allowances for exposure to winds, air leakage and 
heat losses in piping and ducts. When the service is to be 
interrupted at night or periodically for one or more days, 
extra capacity must be provided for the heat that will be 
absorbed by the building and furnishings until normal room 
temperature and rate of heat transmission are reached. 
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Dunham Data 

Designing Heating Systems 

There are four important factors to consider when de- 
signing- any heating system as well as any Dunham 
Heating System: 

1. The radiation must be ample to heat the building to 
the specified temperature in severe weather. 

2. The boiler must be of proper size for this load with a 
tight chimney of proper size, so as to obtain required draft. 

3. The piping, mams, risers and spimg pieces must be 
of proper size, and properly planned. 

4. The Dunham specialties must be properly selected 
for the service they are to perform and they should be 
properly installed. 

If these factors are thoroughly considered, according to 
accepted methods, the results should be satisfactory, but 
it must be remembered that even with ample and well- 
designed heating equipment, objectionable and chilling 
drafts cannot be avoided unless the building is reasonably 
tight. 

Calculating Radiation 

The first step in the design of a heating system is to 
calculate the amount of radiation required. The most 
exact method for doing this is that which is properly 
called the B.t.u. method to distinguish it from the many 
rule of thumb methods in vogue. The B.t.u. method rec- 
ommended by the American Society of Heating and Ven- 
tilating Engineers Guide and adopted by the Heating and 
Piping Contractors National Association in their Engineer- 
ing Standards, is based upon the rate of heat transfer or 
heat movement through materials of the several kinds used 
in building construction. This rate has been carefully de- 
termined for most of the important building materials. 
In the engineering profession this rate is known and iden- 
tified as the "K" factor, and is defined as the amount of 
heat transmitted per square foot of surface, per hour, per 
degree difference in temperature, stated in British thermal 
units ( B.t.u. i. With this factor known, there are two 
more or less uncertainties: the first is the temperature 
range for which heat must be provided; the second the 
amount of air leakage to be allowed for in the structure 
itself. 

The inside or room temperatures usualh" specified are 
shown in Table 'A." The inside temperature which must 
be mamtained within a building is the temperature at 
the breathing line b ft. above the floor and not less than 
3 ft. from the outside walls. 
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The temperature of the attic will vary somewhat with 
the character of the roof construction. Under ordinary 
average conditions it may be assumed as 35 degrees F 
above the base outside temperature. It may be deter- 
mmed more accurately by equating the heat loss through 
the roof with the heat given to attic through the floor. 

A temperature of 35 degrees F. may be assumed in 
unheated cellars, vestibules and rooms kept closed. 

Table "A" Inside Temperatures Usually Specified 



Residences 70 Deg. F 

Schools 70 Deg. F 

Public Buildings. 68 to 72 Deg. F 

Hospitals 70 to 75 Deg. F 

Operating Rooms 85 Deg. F, 

Bath Rooms SO Deg. F 

Steam Baths 110 Deg. F 

Warm Air Baths 120 Deg. F. 



Gymnasiums .... 55 to 60 

Stores 65 

Factories. 65 

Paint Shops 80 

Machine Shops . . 60 to 65 

Foundries 50 to 60 

Boiler Shops 50 to 60 

Garages 50 to 60 



Deg. 
Deg. 
Deg. 
Deg. 
Deg. 
Deg. 
Deg. 
Deg. 



F 
F 
F 
F 
F, 
F, 
F. 
F. 



The ou tside temperature will vary with the location o f 
the buildmg, the altitude, latitude, and local prevaiUng 
winds. The lowest temperature on record in any locahty 

is frequently much lower than commonly exists', or than 
IS maintained for more than a few hours at a time. It 
usually has been reached once and thus becomes the record. 
The minimum and average outside temperatures and also 
prevailing wind direction and velocity mav be obtained 
from the Meteorological Service of Canada,' 3 15 Bloor W, 
Toronto, o, if this data cannot be locally established for 
the building. These reports may be obtained from that 
Department upon request. 

The base temperature must not be confused with the 
lowest temperature on record. It is arrived at by taking 
an average of the lowest temperature known in the locality 
and the lowest monthly mean temperature for the months 
of the heating season. The base temperature is usually 
10 to 20 degrees above the record minimum temperature'. 
The base temperature to be assumed in the calculation of 
radiation should never be more than 20 degrees above the 
lowest temperature on record. 

The wind exposure percentage Factor E is dependent 
upon prevailing wind direction in the locality. The 
coldest exposure varies with the location. North and 
West are usually considered the coldest exposures, how- 
ever the prevailing winter winds may differ from this 
in some localities. It is important to know not only 
the average and lowest temperatures of a place but 
also the prevailing wind directions in winter. Every 
heating plan should therefore show the "ooints of the 
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compass" and be considered, when locating radiators and 
designing the steam piping. For northern chmates. where 
wind direction is mostly north and west during most severe 
weather, we recommend that the following allowance per- 
centages and the air leakage allowance be added on to 
straight heat losses through the materials. 

Table "B" 

North 35 percent 1.35 Factor E 

Northeast 25 percent 1.2o Factor E 

East lo percent. .' 1.15 Factor E 

Southeast 7.5 percent 1.07 Factor E 

South 0. 1.00 Factor E 

Southwest 12.5 percent 1.12 Factor E 

West 25 percent 1.2^ Factor E 

Northwest 30 percent 1.30 Factor E 

In other climates and wherever wind directions are 
different, changes in above allowances must be made so 
as to suit local condition. 

Air Leakage Factor **L" 

In all buildings there is always more or less air leakage 
through the walls, the windows, doors, and other openings. 
The amount of leakage is not dependent upon and seldom 
has any relation to the volume of any room but rather 
upon the construction and character of the walls, the size 
and type of w^indows, the size of doors, and other openings, 
and the tightness of windows and doors. No definite rule 
can be given for determining the leakage, and the allow- 
ance made for this heat loss must be largely a matter of 
judgment and experience. 

The rule for heat required in B.t.u. per hour is: 

Rule 1. H=T[]VXK^GXK)LXE 
where : 

// = Total heat in B.t.u. 

r=Temperature difference between base temperature and 

room temperature. 
■pF = Net exposed wall in square feet. (Gross exposed wall 

less glass area.) 
/C = Co-efJhcient of heat transmission, see table "C." 
G = Glass acea in square feet including entire window 

opening. Figure outside doors as glass. 
L = Air leakage thru building walls including windows. 

Good construction, moderately tight windows 1.5 

Loose construction 1.6 or 1.7 

Casement or French windows or doors opening 
outside 1.6 

Factory Buildings, large amounts of glass, using steel 
.window frames L7 or 1 .8 
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Corridors and Vestibules 2.0 or 2.5 

Corner rooms in Residences and in Apartment 
Buildings of first class and tight construction. ,1.4 
E=Exposure and Wind allowance, see Table "B." 

In addition to the heat losses through the exterior wails 
and windows they also occur through any partition, fioor 
roof or ceiling where there is a difference in temperature 
between the room and the other side. Compute B.t.u. 
per hour usmg Rule 2. This loss is added to the other heat 
losses computed in Rule 1. 

Rule 2. H = T(WXK) 
where : 

H = Heat in B.t.u. 

T = Temperature difference. 

W = Wall, Ceiling. Roof or Floor Area in square feet. 

K = Co-Efficient of heat transmission, see table "C." 

Table *'C,'' Giving "K" Factors or 
Co-Efficients of Heat Transmission 

Heat fiows from a higher to a lower temperature at a 
definite rate, depending upon the difference in temperature 
and the character and thickness of the material through 
which it passes. The values given in the table are for 
average conditions of construction, and are the number ol 
B.t.u. transmitted per degree difference in temperature 
per hour per sq. ft. of surface. 

Masonry Walls 
Brick, Concrete. Stone, Tile 



Thickness 
Inches 

8 
12 
16 
20 
24 
28 
32 
36 



A 


B 


C 


D 


38 


36 


28 


0.60 


29 


28 


0.24 


46 


25 


24 


21 


39 


22 


21 


0.19 


33 


0.19 


0,18 


0,16 


29 


0.17 


16 


15 


27 


15 


14 


13 


25 


14 


13 


12 


23 



53 

40i 
34 
29i 
26! 
24i 
22 



63 

51: 431 



31 
2fii 
43, 36! 23! 



38 
35 

31 
28 



32! 
29 
27 
24 



20 



24 
23 
18 
13 



0.20 26 0.23 



A. 
B. 
C. 

D. 
E. 

F. 
G. 

H. 
I. 



Brick:, plain. 

Brick, plasLered one Side on brick. 

Brick furring, lath and plaster one side. 

Concrete plastered one side on concrete. 

Concrete furred, 2-mch terra cotta or wood, and plaster one 

side. 
Limestone, 

Limestone furred, 2-inch terra cotta or wood, and plaster one 
side. I 

Hollow terra cotta tile, stucco or plaster outside, plaster inside. 
4' brick, hollow tile, plaster inside. 
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Frame A\alls 

Clapboard, '/(i inch; paper, sheathing, % inch; studding, lalh 

and plaster 25 

Clapboard, T^e inch; sheathing, % inch; studding, lath and 

plaster ino paper) 0.30 

Clapboard, l{t inch; paper, studding, lath and plaster (no sheath- 
ing) 0.32 



Glass 

Single window 1 .00 Single glazed skylight . . . 

Double window 60 Double glazed skylight. . 



. 1.16 
. 0-62 



Partitions 

Ordinary stud partition, lath and plaster, one side 0,60 

Ordinary stud partition, lath and plaster, both sides 0.34 

Hollow terra cotta tile, 2 inches thick, plaster both sides on tile. . 0.47 
Hollow terra cotta tile, 4 inches thick, plaster both sides on tile. .0 40 

Channel irons, wire lath and plaster, both sides , , . 0_34 

Channel irons, metal lath and plaster, both sides, asbestos filling 0.21 

Floors 

Earth Belou. Assume Ground Temperature to be 50'^ F, 

Earth or ground floor surface 23 

Concrete, cement, or tile on ground 31 

Single wood or plank flooring with sleepers on ground [[ 0, 13 

Floors 

Cold Room Below 

Single, H inch wood floor on joist, no plaster below . 30 

Single, % inch wood floor on joist, lath and plaster below 20 

Double wood floor on joist, lath and plaster below 15 

Hollow tile, cinder concrete fill, wood sleepers, wood flooring, 

metal lath and plaster below 15 

Reinforced concrete, cinder concrete fill, wocxl sleepers and floor 

metal lath and plaster below 0,15 

Ceilings 

Cold Room Abore 

Joist, no plaster, single ?^ inch wood floor above 40 

Joist, lath and plaster ceiling, no flooring above 50 

JoLst, lath and plaster ceiling, single wood floor above 26 

Joist, single wood ceiling, single wood floor above 30 

Joist, steel ceiling, single wood floor atrove 35 

Hollow tile, reinforced concrete no plaster or floor . . 40 

Hollow tile, or reinforced concrete plastered ceiling, wood 

sleepers and floor above . IS 

Roofs 

Sheathing, studding and wood shingles 3^ 

1 inch boards and tar paper " ' 44 

1 inch T. & G wood sheathing, tar paper, tar and gravel roofing^. 30 
^mch wood sheathing, tar paper, tar and gravel roofing. .. 26 

Tin roofing on T, & G, tight wood sheathing 30 

Keiniorced concrete, tar, pitch and felt layers, asphalt finish 33 

Kemforced concrete, tar felt asphalt and gra\Tl roofing, air space 

suspended metal lath and plaster ceiling 22 

blate roof on tight T. & G- wood sheathing 0.40 
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Proportioning Radiation 

The radiation should be proportioned and distributed in 
units so as to obtain the best balanced system possible and 
which will give the greatest economy in fuel consumption. 
With a well balanced system the rooms will be heated 
substantially alike. 

Selection of Radiation 

To obtain the amount of radiation in square feet divide 
the total heat requirements *'H," given in B. t. u., by 
the heat transmission value of a square foot of the type 
or kind of radiation to be used. This value not only 
varies with the kind of radiation but also with the width 
of the cast iron radiator, and with the height. For a 
quick average calculation 250 B. i. u. is frequently taken as 
the heat transmission value of a direct 38" (standard height), 
cast iron, two column radiator in a room heated to 70 degrees. 

Table "D" has been prepared to give the heat trans- 
mission values of several types and widths of direct 
radiation at different altitudes, with surfaces unfinished. 
In the last column the effect of the altitude is reduced to 
a percentage, taking the value of any type of radiation at 
sea level as 100%. The table is based on a 68 to 70 degree 
room temperature, and the use of steam at low heating 
pressure, with the direct radiation standing along outside 
walls or imder w*indows. 



Table '*D" 

Approximate B. t. u. Heat Value per Square Foot of Direct Radia- 
tion at Several Altitudes. 70 Degrees Room Temperature. 



Altitude 


Single 
Col- 
umn 
Rad- 
ia- 
tion 
38" 


Two 
Col- 
umn 
Rad- 
ia- 
tion 
38" 


Three 
Col- 
umn 
Rad- 
ia- 
tion 
38" 


Four 
Co- 
uum 
Rad- 
ia- 
tion 
38" 


Win- 
dow 
Rad- 
ia- 
tion 


Wall 
Type 
Rad- 
ia- 
tion 


Pipe 
Coils 


Per 
Cent 


Sealeve to 1. QUO ft. 


270 


250 


232 


218 


278 


285 


300 


100 


1.000 to 3,000 ft... 


260 


238 


223 


209 


266 


274 


288 


96 


3,000 to 5.000 ft... 


252 


231 


217 


203 


260 


266 


280 


93 


5,000 to 7,000 ft... 


245 


225 


211 


198 


252 


258 


272 


90 


7,000 to 10,000 ft,. 


234 


215 


202 


189 


240 


247 


260 


87 



For other radiator heights and room temperatures use rule 3, and 
table '*F" to obtain the B. t. u, heat value per sq. ft. of direct radi- 
ation under those conditions. 
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Table **E" 

Boiling Point of Water at Various Altitudes, 



A titude 
Aliove Sea 
Level Feet 


Boiling Point 
Dcg. Fahr, 


Altitude 
Above Sea 
T^vel Feet 


BoiliTiR Point 
Deg. Fahr, 


Sea Level 


212 
210 
208 
206 
204 
202 


6.CM}0 


200 


i.ooo 


7,000 


198 


2,0m 


8,000 . 


196 


3,0:10 


9.000 .. 


194 


4,0in , 


10.000 . 


192 


5,o:)0 


15.000 .. 


184 









Table "F 



fcixri 1 



Co-efficient of Heat Fmission "K for direct radiators^ in 
per sq_ ft_ per degree temperature difference. 


B. t. u. 


Type of Radiator 


Miscl- 
Rad's. 


Height of Radiator in Inches 


22 


26 


32 


38 


1 Co umn 




1 95 

1.80 
1.70 
1.60 


1.90 
1 75 

1 65 
1.55 


1.85 
1 70 
1.60 
1.50 


1 80 


2 Column 




1 65 


3 Column 


1 55 


4 Column 


i 85 

1 ro 
2.00 


1 45 


Window Radiator 




Wa 1 Radiator 










Pipe Coil 





















Rule 3. To find the total B.t.u. transmitted per sq. ft. 
per hour (H) multiply the (K) values in Table "F" by the 
temperature difference. 

H = K(Ts-T.) 

K = coefficient of heat emission in B.t.u. per square foot 
per hour, per degree difference between radiator and room 
temperature. See Table "F" for coefficients of various 
types and heights of radiators. 

Ts= Temperature of steam in the radiator. 

Tr^Room temperature. 

All Unit-Heaters and Uni Vent-Heaters condense steam 
at a much greater rate than direct radiators. See manu- 
facturer's catalogs for condensing capacities. 

Effect of Painting a Radiator 

Paint influences the heat output of a radiator as will be 
noted from Table ** H. " This table shows the effectiveness 
in per cent of several different paints on a radiator on the 
basis of bare cast iron. 

Heat transmission depends upon the character of the 
last coat applied. Results are influenced, not primarily by 
the color, but by the character of the paint. All finely 
ground materials give a fairly uniform high value while the 
coarser paints give a relatively low value. 
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Radiator Enclosures 

Table *'G" 

The efficiency of a direct radiator is decreased where 
placed under a seat, or otherwise enclosed according to 
the character of the enclosure. Allowance must therefore 
be made, adding percentages to the calculated amount of 
radiation as suggested in Tabic "G." 



GftlLLE 




I 



5 "TAT 



S? 




Without Grille 
Add Z5% 

With Grille 
Add 40% 



*-^ 




RECf5SE[)RADl^TDft 

Without GrillIi 
Add 107c 

f?ECES5EDRACJIftT5R 

With Grille Aod 
207o 



Shelf Or Radiator Shield Ends 
^=' Of Radiator Open 




A- 5- Add 
A- 3" Add '^% 



G='llE 




Add \0% 



Grille 




Grille 

Add ^0% 



p L,cillE6 Are On 
Entire Ends And Fkout 
Surface Add IS*^ 



Grille 



Note - Where A FlPst Shelf Is Placld Over Column Radiation, A CliRveo 
Deflector Should Be Installed A5 5hdwn. 

Wherc Grilles Are Shown They Are To Be Pull Length Of Ra- 
diator And Desisneo With TJot LessThan li So In Net Area Per 5q Ft 
Of Weating SvjPFtKCE For Inlet. And 2 So In N^t- Area Per Sq Ft Of 
Heating SuRFArc For Outlet Grille. 

Fig. 959 
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C^- ircr. 
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(ft 



of Painfiiig a Radiator 

R= tio of Heat 

-r 1.00 

^ : :■: 1-00 

al-iznn^ =:::^e 80 



P2±.'eG -sirh -sr^Te rj: : 'amc 



1.00 

1.01 

.96 



High CeilioS 
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Ex:imple on Calculaung Radiation 
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Dutihnm Data 

Il-T (WyKw|f:yKHH.xl-: <l<u!rl) 

-70 i:uo X 02) I iioxinot i r, x i.2r.-2r>M7 ti i u. 
fiijih itihne :i ffiM .lUivc i:i mid :ix2', -<;• ; - ii.o'in i u 
t^iiiii ifiitHu :i:Mi;o(ix()Mj)-i()i^x) n r u 

TlHill Ilfill llthfU-H M7lr>*i H ( II 

Hmlintion ffifuOf.l :J71Mi i aM>- 1 I*) ...| |i 



ApproxiniaU' (;r:i|>hic;H MotliotI 
for Ohuiinin^ K.ulintion 

VVIuil i;icli;i(i"fi is rr(iuiri-(l lo liciil ;i Northwest lorticr 
RHjni on HtTorui ....(ir of a two -^torv rc^iflciifr. ;uKi ll;lvin^^ 
a " ',.(! unliral.-fl atlu- alx.vr.' U'alls: ir.inw, wiil om- 
s(tu< tffi with slK-aihitiK. |'ii|»-r. and dap l)»»aKls. plaslctnl 
insulr. (hilsidi- l)asc lrmi)cralarc tea below zero, inside 
lemiM-ialui' "(i deK'rees. Room ]2' x M' x ^1' with two 

C"urve| (Si*elMK.H7i). paKeli^h, for walUiveslil s<|uare 
leel ; C urve II, (or nl;iss mvcs 13 square leet. a total of :U 
square feel. The room has a northwest exposure, the 
factor for whieh. j^iven (.n chart, is 'Mr ; . 'MV ,. of :m is ap- 
nnjxiniately 10. The haseoiilsidi- (emperatuie is lOde^rees 
Iielow zero, and as the iharl is foi a base temperature of 
zero, an allowance of ir>';.. as noted on charl. must he 
afl(!rf|. 15^; of^Il (21 f i:i f 10, isa|>i)ro\imately 7. 

The ceiling ..r floor fieat losses are obtained from the 
followiiiK ratios; Where an unlu-ated altif or room is over 
a warmed r<M)m. Ih<- ceiling; bciiiK of plaster with a ti^lii 
wo(kI (l<H)riiiK abov*-. (jne sc)uarc loot of rachatioii is re- 
(|mied lor each 'Sii S(.|uare feet of ceding, If there is no 
wixkI lloonuK above, double that rmiount of radiation is 
needed. Kor linht w(K)fl (Kmhs wilh lath and plaster below. 
where a licated roitni is over an unlieali-d room, one scpiare 
f«K»l lii radiation is requned for each :i(J s{|uare feel of (kxir. 
II llif mhn« of the unhealed room In-low is not plastered, 
one f(H)t of radiation is needed loi ,;uli -Jj) M|uare feel of 
i\ty(>r. If the (l(M>r is over a p(jrch. subject to outside 
exiMisure. and js well conslrucled. IJKure as exposed wall 
taking; rw|uired radiation to be added directly from Curve 
I of Chart. 

In the example there is an unlieatrd (loon-d attic over a 
heali-d ro.>in. The ceihn« surface amounts to Hi« sfjtiare 
feci; that divided hy 2r> Kives approximately 7 sciuare feet. 
The total direct radiation recjuirerl is Ihesum of :il. 10 
anfl 7. and in this case plus 7. wliu li is allowance for base 
tejnpeiaturc Ixrinji 10 i)elow zero, or .SK square feel. 
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Graphical Method of Calculation 

Where the "K" factor for the wall is 0.25, a frequently 
used factor, the radiation may be quickly ascertained by 
use of the Radiation Chart , see example on preceding page. 



Radiation Chart 
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Building Insulation 

Insulation consists of placing in llie walls and ceiling 
of the building, a material which is a natural hindrance 
to the passage of heat and which, so to speak, acts as a 
blanket around the house. In winter the insulated build- 
ing holds in tlie heat and keeps out the cold, and in sum- 
mer it keeps the heat out. Insulation thus helps to make 
the buildins comfortable and provides for uniform tem- 
perature throughout the building, as a sudden change in 
outside temperature does not immediately affect the room 
temperature. It has a tendency to also stop, to some 
extent, air infiltration, and if tb*; insulation is pro|XTly 
ai^plied. the heat losses due to air circulation in frame 
walls and furred walls will be broken up. This air circu- 
lation is. unless checked, a cause of much fuel consump- 
tion, because the flues in the walls carries the heat from 
the lower rooms and basement Uj) into the attic wasting 
it there. Therefore these flues should alwav's be covered 
over the top and at each floor in order to check this air 
circulation. U'hen using insulations this can easily be 
done. 

In properly insulated buildings, there should l>e at 
least a 2b' } lesser fuel consumption than in buildings 
which are not insulated. It is customary to figure that 
the insulated building reciuires from ten to twenty per 
cent less radiatmn and boiler eapiicily, as wvU as relatively 
smaller pipe sizes, than would be required for the 
same building if not insulated. The reduction is of course 
def)endent upon the completeness of insulation used, and 
therefore should be estimated on that basis. 

Especialh- is it a saving proposition to insulate the ceil- 
ing on the to]) il(X)r. as these in most buildings are only 
lath and plaster without even t1(K)ring on the top of the 
joists. The heat h^l through lath and i')laster is very 
high and consequently heat travels very fa<t through such 
ceiling material iiUo the attic sjwce. 'I'herefore. stop- 
ping this excessive heat transmission w:ll mean a cor- 
responding reduction in fuel consumption. 

The various insulations can be ai^plied very easily, and 
are as a rule, built in with tJie other building constructions. 

Weather Stripping the windcAvs and outside d(.Kirs is 
another method of minimi^.ing heat losses and reducing 
the fuel consumption, as well as providing greater com- 
fort for the occujxmts of the building. Most windows are 
set altogether t(M"i loose in the frames, resulting in much 
air leakage. e>p(.Lially on severe days when most heat is 
needed and therefore often is difficult tosu]ii:)ly in suHicient 
quantity. ^^'eaLhe^ stripping is a means ol reducing thii 
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air leakage and consequently by reducing the inflowing 
cold air the fuel consumption is reduced accordingly. The 
draft from weather stripped windows is practically elimi- 
nated, resulting .r. liealthy and comfortable living quartera 

Boiler Capacity 

The Dunham Systems require no larger boiler th:. ^hei' 
types of steam systems supplying an equal amount of 
radiation. It is good economy to use boilers that require 
not less than eight to ten-hour firing periods for small and 
medium -.-.- /.^.i-ir.g-s, and six-hour firing period for larger 

All heating boilers are rated by the manufacturers upon 
the use of standard cast iron direct radiation. The follow- 
Lng allowance ./. -st therefore be made for any of the fol- 
lowing t3rpes of radiation, and for the heatmg of water 
for domestic ■':':':ly. Estimate: — 

fa; Each sqi-ia:-^ /.ot of direct Hpe Coil Radiation 
equivaler-; :o IK square feet of Direct Radiation. 

(hj Eacn square foot of direct-indirect radiation 
equiva>,r.: ": 1^^ sc-iire feet of Direct Radii 

fc, Each ;c:-iare foot of Indirect Pin Radiation with 
gravity air flow equiva^ci.. .o 2 to 3 square feet of Direct 
Radiation. 

[d) Each gdZ^'.T. of tank capacity for Domestic Hot 
Water supply equivalent to 2 square feet of Direct Radia- 
tion. 

_ Tei The condensing capacity of Blast Heaters. Uni 
Vents and Unit ETr. rrs with Fan vary greatlv with the 
ser^rxe. the c -a--:::ty and temperature' of initial air. the 
velocity through the heater, etc., therefore consult the 
manufa:'-:rers for ir.'.nr^tion as to condensing rates. 
These -a; be reduced to equivalent square feet of direct 
raci:a:ion by allowing K lb. of condensate per square foot 
of direct radiation. 

An average guide in estimatir: 3:ast Coil equivalents 
is to take each square foot of actual surface as equivalent 
to from 6 to 10 square feet of Direct Radiation. 

When all classes of radiation have been reduced to 
equivalent cast iron direct radiation and the total obtained, 
the boiler capacity required ia taken from the Boiler 
Chart, Fig. 871A. This curve for cast iron sectional 
steam boilers is based upon the use of anthracite fuel, and 
makes allowance for all piping. To determine the boUer 
capacity for requirements larger than provided for by 
curve, add fifty per cent to the total equivalent direct 
radiation. If the steam main is to remain uncovered, a 
boiler ten per cent larger should be used. .Most cast iron 
sectional heating boilers have ratings based upon the use 
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Table "I" 

Minimum Chimney Size for Steam Heating Boilers 





NUMBER OF BOILERS 


Boiler Capacity 
Sq. ft. Direct 


One 


i wo 


Fladiation, F.acli 


Inside 

Dimensions 

Inches 


HeiRht 

Ft. 


Net Area 
Inches 


Height 
Ft. 


To 600 


8x12 
12x12 
12x12 
12x16 
16x16 
16x20 
20x20 


35 
35 
40 
40 
45 
50 
55 






1.000 






1.500 






2,500 

3,600 


16x20 
20x24 
24x24 
24x28 


50 
55 


4,500 

5,400 


60 
65 





Fundamental Principle of Piping Design 

Dunham Systems are two-pipe systems with a supply 
and return connection to each radiator. The function of 
the supply piping is to deliver the steam to the radiation. 
It carries no condensation from the radiators. The func- 
tion of the return piping is to conduct the air as well as 
the water of condensation from each radiator. Steam is 
prevented from entering returns by the Dunham Traps. 
The flow in a Dunham System is always positive and in 
one direction, except in the steam spring pieces and run- 
outs to radiators. This provides efftcient heating and 
eliminates noise caused by water hammer which is often 
prevalent in piping where steam and condensate flow in 
opposite directions. A very important point to watch in 
design, as well as during installation, is that no connec- 
tion be shown or made between any steam carri'ing pipe 
and a return pipe unless a Dunham Trap is properly 
interposed. All piping must be well graded in proper direc- 
tion and entirely free from sags or pockets. All pipes cut 
on a job must be carefully reamed to remove cutting burr 
entirely before they are installed. 

Radiators 

The use of Radiation with the inlet valve at the top of 
the radiator is strongly recommended, because of free 
and more positive circulation as well as greater ease of 
control. The inlet should be at the bottom tapping for 
direct-indirect radiators to prevent freezing of the radiator. 

Radiator Tappings 

Schedule of tappings for direct cast iron radiators for 
Dunham Heating Systems will be found in Tables 5 and 11, 
pages 88 and 80. 
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Radiator Connections 

There is a variety of practices for making radiator con- 
nections, as shown in the several illustrations on pae;es 110 
to 115. ^ 

Runouts and Spring-Pieces 

The term or word "run- 
out " is used to mean the hori- 
zontal connection from riser 
to radiator. The term or 
word "spring-piece" is used 
to mean the horizontal con- 
nection from main to riser. 
Steam supply spring- pieces 
and runouts usually grade 
back to main and riser re- 
spectively, pitching in a direc- 
tion opposite to the steam 
flow. It is obvious that they 
must be given a good grade, 
not less than V2" per foot, 
and be entirely free from sags 
or pockets, and that the 
steam velocity within same 
should be reduced. To re- 
duce the steam velocity they 
are always made one size 
larger, and sometimes two 
sizes larger than the riser or 
radiator connection which 
they supply. The proper in- 
stallation of runouts and 
spring-pieces is very impor- 
tant for good circulation. 



Fig. 872 

Correct and incorrect grades 

of spring-pieces 



RiSEf? 



Grade jPcr Ft 



2 





5Tlbow 



Swing 



Majn 



Method Of Cf^JNEcriNG Spring 
RfCEsIb STtiAM And Re turn 
Mains On Up^eed Systems 



Main 




GoADei'PfTRFT 5w^NG 



3 



Pipe Sizing 



rlETMCO Of Com^cctmg 
Sprtjg Pieces To Stcam 
Hajm On Down Teed Systems 




Fig. 952 



In the several pipe sizing 
tables the capacities in square 
feet of direct radiation are given for several different 
lengths. In sizing the main piping for any system always 
measure the entire length of pipe from the source of steam 
supply — the boiler or a pressure reducing valve — to the 
farthest radiator, adding to the measured distance the 
allowance in feet for each elbow and valve as given in 
Table 6. Use the pipe capacities given in the column 
under that length which is nearest the estimated length. 
For example, suppose the longest main direct to farthest 
radiator including the riser measures 170 feet, and the 
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allowance for elbows in that direct line to the farthest radi- 
ator is 65 feet; the total equivalent length is 235 feet. This 
main and connections to it must then be sized on the 300- 
foot length column. 

In sizing risers determine the distance from source of 
steam supply, including allowances, to the base of each 
riser; add height of riser plus an allowance of 25 feet cover- 
ing the resistance including elbows, valve and entrance 
into radiator for the farthest radiator. Size each riser, using 
pipe capacities given for nearest greater length same as for 
mains. 

Sizing Drip Traps 

The purpose of the drip trap is to drain a certain amount 
of steam piping, which in some cases is exposed to room 
temperature of say 70°, in other cases to temperature in 
cold space or basement. There will be more condensation 
to drain out of the piping when it runs through a cold room 
or basement than through a heated basement. If the 
piping is covered the condensation rate will be less than in 
the case where the main is uncovered, as in garages and 
factories where the steam mains are used often as a part of 
the heating surface for the purpose of heating the building 
in conjunction with the radiation installed. 

Therefore, provide ample trap capacity for the con- 
dition at hand and estimate by measuring up the amount 
of steam pipe heating surface (main and risers) in square 
feet that the drip trap is going to drain. Multiply this by 
2 where the pipe is covered and where it is uncovered 
multiply by 3. The result will give load the trap must 
handle including the heavy condensation when firing up 
a cold system. Select trap size from trap table giving 
specifications of these, using Dunham Float and Thermo- 
static Traps for large and medium steam mains and No. 3A 
Traps for down-feed risers. See Pages 109 and 117. 

Globe and Gate Valves 

The partition in a globe valve forms an obstruction in 
the valve, consequently it is well to use this valve only on a 
vertical pipe, unless so set that the stem of the valve is 
horizontal. The resistance to flow through a globe valve 
is more than through an elbow of the same size. Therefore 
on systems operating on low steam pressure it is much 
better to use a gate valve instead of globe valve in the 
main, because in a gate valve the passage is unobstructed 
with nothing to prevent water or steam flowing through 
the valve when this is open. The gate valve has to a great 
extent superseded the globe valve on nearly all heating 
work, as it has so many important advantages in com- 
parison. See Figs. 950 and 951 on next page. 
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At Least 1 
Grade 



5 



Steam Main 




Size Of 
Steam 
Main n 

NCHES. 


5izE Of 
DRP 
Pipe n 

NCHE5. 


2 


\i 


2k 


i 


3 


li 


3r 


\k 


4 


Z 


4i 


2 


5 


24 


G 


2i 



Grade 



Nipple 6vCap 
For Cleanout 




Fig. 948A. Method of crossing beam without dripping to boiler 
or using separate return 



2 



Air Line 



SZE Of 



Return Air - 



MajN In 

NCHEIS. 



At Least I" 
Grade 



^ 



Return Main 




ij 



Size Of 



Line In 
Inches. 






T 



2? 



3 



32 



\k 



25 



e 



3 



6 



Grade 



Nipple Ss Cap 
For Cleanout 



Fig. 949A. Method of looping main around beam, door, opening or 

other obstruction r 

Globe va Ive 

should not be used 
in horizontal line* 

Gate valve in hori- 
zontal run allows free 
passage of water. 





\a/ater 



Fig, 950 
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Table **J" 

Cubical Contents of Rooms 



FLOOR 
DIMEN- 
SIONS 


Having Ceilings of the following Heights 


8 ft. 


8}^ ft. 


9 ft, 


9^2 ft. 
380 


10 ft. 


10>^ft. 


11 ft. 


12 ft. 


5x8 


320 


340 


360 


400 


420 


440 


480 


5x10 


400 


425 


450 


475 


500 


525 


550 


600 


6x8 


384 


408 


432 


456 


480 


504 


528 


576 


6x10 


480 


510 


540 


570 


600 


630 


660 


720 


7x8 


448 


476 


504 


532 


560 


588 


616 


672 


7x10 


560 


595 


630 


665 


700 


735 


770 


840 


8x10 


640 


680 


720 


760 


800 


840 


880 


960 


8x12 


763 


^16 


864 


912 


960 


1008 


1056 


1152 


8x14 


896 


952 


1008 


1064 


1120 


1176 


1232 


1344 


9x10 


720 


765 


810 


855 


900 


945 


990 


1080 


9x12 


864 


9i;i 


972 


1026 


1080 


1134 


1188 


1296 


9x14 


1003 


1071 


llo4 


1197 


1260 


1323 


1^86 


1512 


10x12 


960 


1020 


1080 


1140 


1200 


1260 


1320 


1440 


10x14 


120 


1190 


1260 


1330 


1400 


1470 


1540 


1680 


10x16 


1280 


1360 


440 


1520 


1600 


1680 


1760 


1920 


lOilS 


1440 


15c 


1620 


1710 


1800 


1890 


1980 


2160 


12x14 


1344 


1428 


1512 


1596 


1680 


1764 


1848 


2016 


12x18 


1728 


1836 


1944 


2052 


2160 


2268 


2376 


2592 


14x16 


1792 


1904 


2016 


2128 


2240 


2352 


2464 


2688 


14x20 


2240 


2380 


2520 


2660 


2800 


2940 


3080 


3360 


16x20 


2560 


2720 


2880 


3040 


3200 


3360 


3520 


3840 


16x24 


3072 


3264 


3456 


3648 


3840 


4032 


4224 


4608 


18x22 


3168 


3366 


3564 


3762 


3960 


4158 


4356 


4752 


18x30 


4320 


4590 


4860 


5130 


5400 


5670 


5940 


6480 


- 20x24 


3840 


4080 


4320 


4560 


4800 


5040 


5280 


576G 


20x30 


4800 


5100 


5400 


5700 


6000 


6300 


6600 


7200 



Table ^'K" 

Square Feet Gross Wall Surface, Floor Area or Ceiling 



1 <*d > 


LENGTH OF EXPOSED WALL OR LENGTH OF 


s X ^ 






r:ooM 


IN FEET 








0^- 
MO § 


















— ■- s 






















5' 

40 


6' 
48 


8' 
64 


10' 
80 


12' 
96 


14' 
112 


16' 


18' 


20' 


24' 
192 




8' 


128 


144 


160 


8' 


8H' 


43 


51 


68 


85 


102 


119 


136 


153 


170 


204 


81^' 


9' 


45 


54 


72 


90 


108 


126 


144 


162 


180 


216 


9' 


9M' 


48 


57 


76 


95 


114 


133 


152 


171 


190 


228 


9!^' 


10' 


50 


60 


80 


100 


120 


140 


160 


130 


200 


240 


10' 


103^' 


53 


63 


84 


105 


126 


147 


163 


189 


210 


252 


lOW 


11' 


55 


66 


Si 


110 


132 


154 


176 


198 


220 


264 


11' 


llj^' 


58 


69 


92 


115 


138 


161 


184 


207 


230 


276 


UH' 


12' 


60 


72 


96 


120 


144 


168 


92 


216 


240 


28 i 


12' 


13' 


65 


78 


104 


130 


156 


181 


208 


234 


260 


312 


13' 


14' 


70 


84 


112 


:.40 


168 


196 


224 


252 


280 


336 


14' 


15' 


75 


90 


120 


150 


130 


210 


240 


270 


300 


360 


15' 


16' 


80 


96 


128 


160 


192 


224 


256 


283 


^20 


384 


16' 


17' 


85 


102 


136 


170 


204 


238 


272 


306 


340 


408 


17' 


18' 


90 


108 


144 


11^0 


216 


252 


288 


324 


360 


432 


18' 


19' 


95 


114 


152 


190 


228 


266 


304 


342 


330 


456 


19' 


20' 


100 


120 


160 


200 


240 


230 


:.20 


^■60 


400 


480 


20' 


21' 


105 


126 


168 


210 


252 


294 


336 


378 


420 


504 


21' 


22' 


110 


1S2 


176 


220 


264 


308 


352 


396 


440 


528 


22' 


23' 


115 


1.'8 


1154 


230 


276 


322 


363 


414 


460 


552 


21' 


24' 


120 


144 


192 


240 


288 


336 


384 


432 


480 


576 


24' 


25' 


125 


150 


200 


250 


300 


350 


400 


450 


500 


600 


25' 
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StandLird Symbols 5c-3&'-&d^ 



^ 



Tr2o 



Old Riidisior 




^A 



)s 



Wal R:Ldiz::r oc W-n 



V>Zl R-di-::r :n Ceilirc 



i-^ 



c f'-.'.-_-'--i2 = 



3S 



Wall Radiziio:: 

Acrr: :i.-^a:e Sires 



A 












■ 
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^fc 


*^^ 






K. , 
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.• 
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1 
▼ 
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Haro Pi^ CoU cr. Wa2 



r^2?r 



Comer Pi:x C 



r. VT- 



■1 



Harp Pipe Coil 
or. Cclliiic 




6- -^== = c3c*T.:.c-*e-S 



P 



Harp T^pe Coil 



c^ c .^ p=s OS Lsss - 



1 r 



[s-'-U> ^ £ 5c =- Lcr^g ' r-i'l' 



a^T^pss c<5,».'cr5E ^-S- 



Lo?r Press'jre Siea:^ 

High Press-^e Ste^^ni 

Exhaust Sieam 

Oli S:eaz: Pipe L. P. 

Drv ReiTim Pioe 

Old Rer^-r. P.oe 

Dr%- Dhp Pipe 

Wet DrlD or Wei Renini 

Old Dr:p_P:pe 

Piu5C;ri Tee 

Eccentric Re<5iicer 



s = 



z 



-■^C ^ 



FLg. SS7A 



*>->t 
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Standard Symbols 

Flanges (Bolted) 

Unions (Screwed) 
Expansion Joint 
Anchor 

^ ^. fFrom Top 

Connections 1 „ ^. f 

to Mains ) ^™™ ^ide 

(^From Bottom 

Rise in Main 
Drop in Main 

Riser and Number of Riser 

1st Floor Radiator Connection 

Gate Valve 

Angle Valve 

Globe \^alve 

Swing Check Valve 

Diaphragm Valve 

Air Line Valve 

Low Pressure Trap 

High Pressure Trap 

Air Eliminator 

Suction Strainer 

Steam Separator 

Oil Separator 

Vacuum Pump Governor 

Pressure Reducing Valve 

Back Pressure Valve 

Exhaust Head 
Thermostat 
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Properties of Saturated Steam 



Vacuum 


Abso uLe 


Roi ing Vo ume Heat ol i Latent 


Tota 


Inchps 


Pressure 


Point, or 


of 1 Lb. 


the 


Heat of 


Heat of 


of 


r.bs. per 


Steam 


of Steam 


Liquid 


H.vap. 


Steam 


Mercury 


Sq. Inch 


iemp. 


Cu. h t. 


B. t. u. 
44 . 66 


B. t. u. 


B. t. u. 


29 


.452 


76.62 


706. 


1048.6 1093.2 


28 


.944 


99-93 351.5 


67.90 


1035.6 1103.6 


27 


1.435 


114.22 


236.8 


82.15 


1027 . 7 


1109.8 


26 


1.926 


124 . 77 


179.5 


92.67 


1021.7 


1114.4 


25 


2.417 


133.22 


145.0 


101 . 10 


1017 . 


1118.1 


24 


2.908 


140.31 121.9 


108.18 1012.9 1121.1 


23 


3.399 


146.45 


105.4 


114.31 


1009 . 4 


1123.8 


22 


3.890 


151.87 


92.9 


119.73 


1006 . 3 


1126.0 


21 


4.382 


156.75 


83.1 


124.61 


1003 . 5 


1128.1 


20 


4.873 


161.19 75.2 


129.05 


1001.0 1130.0 


19 


5.364 


165.24 


68.7 


133.10 


998.6 '1131.7 


18 


5.855 


169.00 


63.3 


136 . 86 


996.4 '1133.3 


17 


6.346 


172.51 


58.7 


140.38 


994.3 1134.7 


16 


6.837 


175.80 


54.7 


143 . 67 


992.4 1136.1 


15 


7.329 


178.91 51.3 


146 . 79 


990.6 


1137.4 


14 


7.82 


181 . 82 


48.30 


149.71 


988.8 


1138.5 


13 


8.31 


184.61 


45.61 


152 . 50 


987.1 


1139.6 


12 


8,80 


187.21 


43.27 


155.11 


985.6 1140.7 


11 


9.29 


189.75 


41.12 


157.66 


984.0 ill41.7 


10 


9.78 


192 . 19 


39.16 160.10 


982.6 


1142.7 


9 


10,28 


194 , 50 


37.41 162.42 


981.2 


1143,6 


8 


10.77 


196 . 73 


35.81 


164.65 


979.9 


1144.5 


7 


11.26 


198.87 


34.35 


166.81 


978.5 


1145.3 


6 


11.75 


200 , 96 


32.99 168.90 977.2 


1146.2 





12.24 


202.92 , 31.77 170.87 


976.0 


1146.9 


4 


12.73 


204.85 1 30.62 ,172.81 


974.8 


1147.6 


3 


13.22 


206 . 70 


29.56 


174.67 


973.7 


1148.4 


2 


13.71 


208 . 50 


28.58 


176 . 48 


972.5 


1149.1 


1 


14.20 


210.25 


27.67 


178.24 , 971.4 


1149.7 


Pounds 














Gauge 

















14.70 


212.0 


26.79 


180.00 


970.4 


1150.4 


1 


15.70 


215.3 


25.20 


183.3 


968.2 


1151.6 


2 


16.70 


218.5 


23.78 186.6 


966.2 


1152.8 


4 


18.70 


224.4 


21.40 192.5 


962.4 


1154.9 


6 


20.70 


229.8 


19.45 


198.0 


958.8 


1156.8 


8 


22.70 


234.8 


17.85 


203.0 


955.5 


1158.6 


10 


24.70 


239.4 


16.49 


207.7 


952.5 


1160.2 


15 


29.70 


249.8 ' 13.87 


218.2 


945.5 


1163.7 


25 


39.70 


266.8 i 10.57 


235.6 


933.6 


1169.2 


50 


64.70 


297.7 


6.68 .267.2 


911.2 


1178.4 


75 


89.70 


320.1 


4.91 


290.3 


894.2 


1184.4 


100 


114.7 


337.9 


3.891'308.8 


880.0 


1188.8 


125 


139.7 


352.9 


3.225 324.4 


867.8 


1192.2 



Interpolated from Marks and Davis Temperature Tables. 
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P 

d 
L 

D 
W 



Flow of Steam in Pipes 

Loss in pressure in lbs. 
Actual inside diameter of pipe in inches 
Length of pipe in feet including allowance for elbows 
and valves (Table No. 61 \ p^d^ — 

Weight of 1 cu. ft. steani W = 87.0 \ 

lb. of Steam per Min. 



('+¥0 



P.O.O<0132 (u?-f) »■"• 



Dd^ Babcock Formula 





Col. 1 




Col. 2 


Steam 
Press 

Gauge 


Col. 3 


Lgth. 

of 
Pipe 

in 
beet 


Col. 4 


Press 


87.0 / P 

\ioo 


Pipe 
Size 




n'° 




Loss 


/ ds 


/ 100 


in Oz. 


d 


V 1- 


1 


2.175 


1 


0.536 


0.0 


0.193 


20 


2.240 


2 


3.076 


\H 


1.178 


0.3 


0.195 


40 


1.580 


3 


3.767 


IJ'2 


1.828 


1.3 


0,201 


60 


1.290 


4 


4.3b0 


2 


3.710 


2.3 


0.207 


80 


1.120 


5 


4.863 


2H 


6.109 


5.3 


0.223 


100 


1.000 


6 


5.328 


3 


11.183 


10.3 


0.248 


120 


0.912 


7 


5.755 


3M 


16.705 


15.3 


0.270 


140 


0.841 


8 


6.152 


4 


23.631 


20.3 


0.290 


160 


0.793 


10 


6.878 


5 


43.719 


30.3 


0.326 


180 


0.741 


12 


7.534 


6 


71.762 


40.3 


0.358 


200 


0.710 


14 


8.138 


8 


1 49 . 382 


50.3 


0.388 


250 


0.632 


16 


8.700 


10 


272.592 


60 . 3 


0.415 


300 


0.578 


20 


9.727 


12 


437.503 


75.3 


0.452 


350 


0.538 


24 


10.655 


14 


566 . 693 


100.3 


0.507 


400 


0.500 


28 


11 . 509 


16 


816.872 


125.3 


0.557 


450 


0.477 


32 


12.304 






150.3 


0.603 


500 


0.447 


40 


13.756 






175,3 


0.645 


600 


0.407 


48 


15.069 






200.3 


0.685 


700 


0.378 


80 


19.454 
27.51? 
38 , 908 
47.fiS2 










800 

900 

1000 

1500 


354 


IfiO 










333 


320 










0.316 


480 











258 













Multiply columns lX2x3X4 = lb. steam per min. that 
will flow through a straight pipe for a given condition. 

Example. 1 oz, drop, 2 in. pipe. 1.3 lb. pressure and 
100 ft. long = 2. 175X3.710X0.201X1 = 1.6219 lb. per min. 
then 1.6219x60—20 per cent = 77.85 lbs. of steam per hr. 

Preceding table does not allow for entrained water in 
low-pressure steam, condensation in covered pipe and 
roughness in commercial pipe, therefore reduce calculated 
capacities approximately 20 per cent. 

From A. S. H. V. E. Guide. 
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To Ascertain Horsepower of Boilers 

Standard adopted by American Society of Mechanical Engineers 

defines the boiler horsepower as the equivalent evaporation of 34.5 lb, 
of water from and at 212 degrees per hour. This is the same as 33^479 

B. t. u. per hour. 

Compound engines will develop a horsepower on 15 pounds of steam. 

Single condensing engine will develop a horsepower on 22 to 28 
pounds of steam. 

Automatic non-condensing engines will develop a horsepower on 
28 to 32 pounds of steam. 

Slide-valve throttle-governing engine will develop a horsepower on 
62H pounds of steam. 

Steam Memoranda 

A cubic inch of water evaporated under ordinary atmosphere 
pressure is converted into 1 cubic foot of steam (approximately). 

The density of steam at atmospheric pressure is 0.03732 lbs per 
cu. ft. 

26,79 cubic feet of steam weigh 1 pound; 13.817 cubic feet of air 

weigh 1 pound- 
Locomotives average a consumption of 3,000 gallons of water per 

100 miles run- 

The best designed boilers, well set. with good draft, and skillful 
firing, will evaporate from / to 10 pounds of water per pound of first* 
class coal. 

On 1 square foot of grate an average of from 10 to 12 pounds of hard 
coal can be burned, or 18 to 20 pounds of soft coal per hour, with 
natural draft. With forced draft nearly double these amounts can 
be burned. 

Steam engines, in economy, vary from 14 to 60 pounds of steam 
and from ly^ to 7 pounds of coa! per hour per indicated horsepower. 

Condensing engines require from 20 lo 30 gallons of water, at an 
average low temperature, to condense the steam represented by every 

gallon of water evaporated in the boilers supplying the engines 

approximately for most engines, we say, from I to IM gallons con* 
densing water per minute, per indicated horsepower. 

Expansion of Wrought Iron Pipe 



Temperature 


Increase in length in inches per 100 ft. 
when heated to 


when installed 


212° 


228° 


240° 


250^ 


259° 


267° 


274'' 


Zero 


1.69 
1.43 
1.18 


1.82 
1.56 
1.31 


1.92 
1.66 
1.41 


2.00 
1.74 
1.49 


2.07 
1.81 
1.56 


2.13 
1.87 
1.61 


2.20 
1.94 
1.69 


32° above 


64° above 


Steam Gauge Pressures. 


Vapor 


s5 


10 


15 


20 


25 


30 



The expansion for a pipe of any length between any two given 
temperatures is found by taking the difference in length at these tem- 
peratures, dividing by 100 and multiplving by the length of the pipe 
in feet. 
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Water 

Doubling the diameter of a pipe increases its capacity 4 times, 
Friction of liquids in pipes increases as the square of the velocity. 

To find the pressure in pounds per square inch of a column of water, 
multiply the height of the column in feet by .434. Approximately, 
we say that every foot elevation is equal to K pound pressure per 
square inch; this allows for ordinan.- friction. 

To find the diameter of a pump cylinder to remove a given quantity 
of water per minute (100 f. p, m- being the standard piston speed), 
divide the number of gallons "by 4, then extract the square root, and 
the result will be the diameter in inches of the pump cylinder. 

To find quantity of water elevated in 1 minute, running at 100 
feet of piston speed per minute, square the diameter of the water^ 
cylinder in inches, and multiply by 4- 

Example — Capacity of a 5'inch cylinder is desired. The square of 
the diameter (5 inches) is 25, which, multiplied by 4, gives 100. the 
number of gallons per minute (approximately). 

To find the horsepower necessary to elevate water to a given height, 
multiply the weight of the water elevated per minute in pounds by 
the height in feet, and divide the product by 33,000 {an allowance 
should be added for water friction, and a further allowance for loss 
in steam cylinder, say from 20 to 30 per cent). 

The area of the steam piston, multiplied by the mean effective 
Steam pressure, gives the total amount of pressure that can be exerted. 
The area of the water piston multiplied by the pressure of water per 
square inch, gives the resistance. A margin must be m;ide between 
the power and the resistance to move the pistons at the required speed, 
say from 20 to 40 per cent, according to speed and other conditions- 

To find the capacity of a cylinder in gallons, multiply the area in 
inches by the length of stroke in inches, which will give the total 
number of cutjic inches; divide this amount by 231 f which is the cubical 
contents of a U. S. gallon in inches), and product is the capacity in 
gallons. 

Electrical Units 

Volt — The unit of electrical motive force. Force r-^quired to send 
1 ampere of current through 1 ohm of resistance. 

Ohm— Vnil of resistance. The resistance offered to the passage of 
1 ampere, when impelled by 1 volt- 

Ampere — -Unit of current. The current which I volt can send 
through a resistance of 1 ohm. 

Walts =Volt3.g€i multiplied by amperage. 

1 Kilowatt Adwr=34I5 B.t-u. per hour. 

1 HoTse PoweT=74:fi Watts- 
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Miscellaneous Data 



I ' I ]tl'h*-^'-"-'-'^-**^L._.J_._.l_k^^X.._*l_.-.U^^^.-,l*_*--_w.-^l, 






Area and Circumference 

of Circles 



5 ^ 






i _ 


Lircum- 




1 5 t 


CircTTTi- 




fercQioc' 


ApKi 


~^" " 


ierence 


Am 




^"^ 


AiCK 

1 


^1 


.3927 


0123 16 


50 26 


ZxjL.^-tt 


54 


169 6 


2290-2 


^ 

K 


7^=4 


0.(H9I 165» 


51 -gJ 


213-82 


55 


172.7 


2575.8 


* ^ 

^s 


i.irs 


0.1104 17 


53-40 


\'6-9-6 


56 


175-9 


2465.0 




I 570 


0.!9Ci5 


1-51 


54 97 


240.52 


57 


179.0 


2551-7 


t 963 


O.iOoi 


18 


50 54 


254.46 


5i 


182.2 


2W2.0 


■* 

i* 


: 356 


44 IS 


ISS 


5S 11 


:o5.80 


59 


1S5 .3 


2755.9 


>l 


:.7+s 


O.0OI3 


19 


59 69 


253.52 


60 


IS$.4 


2!i27.4 


1 


3.U1 


0-7S54 


19>= 


61.26 


295.04 


61 


191-6 


2922.4 


m 


J 5M 


0.9940 


m 


02-&5 


5!4 16 


62 


194.7 


5019.0 




3 .9J7 


1.227 


20H 


04.40 


*- - - 


CO 


197-9 


3117.2 


lij 


4 319 


i.^Si 


Zl 


05 .97 


346.36 


64 


20 KO 


3216.9 


1^ 




1-767 


2l>t 


67.54 


363,l>5 


03 


204.2 


3518.3 


15^ 


5 -103 


2.075 


12 


69.11 


350-13 


66 


207.3 


3421.2 




3 497 


2.4-:3 


12^ 


70 65 


397 60 


07 


210-4 


3535 .6 


I '8 


5 <SiO 


2-7ol 


13 


72 23 


415 47 


65 


213 .b 


-V>5 1 .6 


^ fl 

? 

A 


:S3 


5-Ul 


ISH 


75. &> 


433 . 73 


69 


216.7 


3759.2 


-'* 


7.0c* 


3 976 


24 


75 39 


452.39 


70 


219.9 


3^45.4 


1 - 


7.S34 


4 90S 


>it. 


76. 9o 


471,43 


71 


223.0 


3959 .2 


2^4 


5 (wO 


5.959 


25 


7&.54 


490 57 


72 


220 -I 


4071.5 


3 


9 4^4 


7.06S 


26 


Sl.oi 


550 .93 




229-3 


41S5.4 


S^i 


10 :i 


S.295 


27 


$4. £2 


572 55 


74 


232-4 


4300. S 


* • 


UV90 


9 til 


:s 


S7.9e 


015-75 


75 


255.6 


4417.S 


3^* 


1 1. 7s 


Ua'44 


29 


91.10 


6<jO , 52 


76 


25S.7 


4536 .4 


4 


i: 5o 


12 . 5cc 


30 


9i ?i 


rc'c.o-j 


d 1 


241-9 


4o3o.6 


4'- 


14 13 


15.904 


31 


97 -5i 


7>4-76 


7S 


245.0 


477S.5 


^ 

«i^ 


13 - 70 


19 _ 03-* 


*2 


100 . 5 


aT4 24 


79 


24S.1 


4901.6 




17 .;7 


23 . 75i 


33 


103.0 


S55 .50 


£0 


251.5 


5026.5 





IJ S4 


25 :"4 


54 


Ii-^ > 


"K' ."^l 


SI 


254-4 


5155.0 


9^ 


:o 4: 


33 L5i 




K'9 9 


VC2.11 


S2 


257.6 


52S1-0 


i 


'I g«o 


35 4*4 


5o 


113 


IQ17.S 


So 


200.7 


5410.6 


7^ 


23 5o 


-i^ 175 


iT" 


116.2 


1075.2 




:o5.s 


5541.7 


S 




50 .2?5 


=^ 


1 19 .3 


1154.1 


&5 


267.0 


5o74.5 


S4 


:o-7o 


3q 745 




122 -3 


i L94 .5 


So 


270.1 


5505 . S 





^3 :7 


03 0L7 


40 


125.6 


12;6 . 6 


S7 


273 - j 


5944.6 




-"^ :s4 


"0 . S3: 


41 


1:5. S 


1320 .2 


55 


276.4 


6.?52 . 1 


10 


31 41 


73 54 


42 


151.9 


1355 4 




279.6 


0221-1 


iQ-- 


3^-9* 


SC 59 


43 


133-0 


1452 -2 


'^*j 


232. 7 


0361.7 


11 


34 55 


93 -03 


44 


13J5-2 


1520 .5 


91 


255 . S 


0503-9 


11-3 


3o 1: 


lOo So 


45 


141-5 


1590 -4 


92 


2S9.0 


0O47-6 


u 


3~ C^ 


113.09 


46 


IU.5 


tool. 9 


95 


292-1 


0'92-9 


i::^ 


39 :7 


122 71 


47 


147 -Q 


1754.9 


94 


295-3 


" : .=■- . S 


13 


40 >4 


•3-! 73 


4i 


150 . 7 


1509 5 


^^5 


295 4 


:.^S5.2 


13-: 


• ' i' 


143 13 


49 


155 .9 


15*3 7 


9q 


501.5 


723^.2 


14 


43 C.X 


153 ^3 


50 


157 .e 


T9o3.5 


97 


5.H-7 


73S9-S 




45 55 


lo5 . 13 


51 


160.2 


J042.S 


- -1- 


307 .S 


7542.9 




4".i:: 


176-71 


52 


1C5.3 


2U5.7 


i^ 


3L1.0 


7097.0 


15=- 


4^.0*^ 


■&s.!:9 


33 


too -5 
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To r^-r.i iiie circumferer.c^ of a drde' ""-.^n ciiameter is 
gr^-en. ni-il:ip:y li^e dveii cii.-r.eier bv 3.1^16. To fiod 
the cianieLer ot a drdx when c-:-_:u:c-'c2:ce is c.^e::. —ul- 
xjply the given drcii-r ^V-r-. .-^ bv 31^531. 
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Miscellaneous Data 

Length 
of Perf. 

Thread 






No, of 

Threads 
per Inch 
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-4J CJ 
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Weisht 

of Pipe 

per 

Lin. Ft. 






Gallons 
per Ft. 
of Pipe 



en 



O ' ■ . - 

^ ^ -^ CM 
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of Pipe 

CODtg 

1 cu, ft. 



C2 cs 
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^ -^ ^^ ^ <^h jm ro «) -^ 
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cS 
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Length 
of Pipe 
per sq- ft. 
Outside 
Surface 



-rr* ijr^ kn 

o o >c 



*j-:T-<O00r--00'*-^:^00zX 



fc- 



c^r^L'^'^cofNic^oa 






o T^ ^ ;r3 u:: o c^ ^^ o ^o c^ c^ a^ GO i^ 4C *: *= — 
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of Pipe 
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Surface 
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lO 



'— '^o^or— ooGO»oc^ oc^r— to-^cccoc^cM cq cq i— i-^^^ 
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Circum- 
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Circum- 
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General Dimensions of Standard Cast Iron 

Screwed Fittings 



A 



£ 



A 



^■ 



*aJ LaXa-J 



D. 



^ r Cap 



Ua — AH 
Fig. 935 




Reducer 



Size 

Inches 


A 


B 


C 


n 


E 


F 


M 


% 


M 










^ 


% 
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K 


u. 


2H 


VA 






M 


u^ 


3 


2H 






1 


i:j^ 


IH 


3H 


2H 












IH 


m 


1^ 


4K 


3H 


2H 




13^ 


i>^ 


4>^ 


3% 


2J^ 

2Jii 




2 


2^, 


1% 


oH 


W2 




2H 


1% 


BH 


0%. 


2% 




3 


3H 




23ii 


'14 


6H 


2% 




3M 


2% 


SVs 


6H 

~y% 


SVs 




4 


3^ 


2H 


9H 


3H 


2=* 


5 


31^6 


nys 


9H 


3H 


2?; 


6 


^H 


Q 7- 


ISJie 


IQH 


4H 


2^ 


3 


6H 


4ii 


16^ 


13H 


5M 


3}^ 


10 


73^ 


0?K 


20-^ 


i^H 


6?ii 


3^^ 


12 


9M 


6 


24 H 


19M 


7H 


4^ 



Size 


A 


Size 


A 


Vs 


H 


2H 


^ 


H 


H 


3 


1 


% 


% 


3M 


\% 


H 


M 


4 


li6 


H 


H 


5 


1% 


1 


% 


6 


IJi 


1^ 


5^ 


8 


15ia 


IK 


^ 


10 


IM 


2 


%. 


12 


IM 




Length of thread on pipe that is 
screwed into fittings to make a 
tight joint. . p.g g3g 

Dimensions given do not allow for variation in tapping or thread 
ing Urom CraneJ 
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Miscellaneous Data 

""•■'■ ' ".■""■.■."i.i.m .,.,.,. , ,...,.,. , ..,„„„ , „Hm.„M„. ^,„ 

Square Feet of Surface per Lineal Foot of Pipe 

On alt lengths over one foot, tractions less than tenths are added to or 
dropped. 



of Pipe 


Size of Pipe 


.27: 


1 
i .346 


i .43^ 

7 C 


' IH 

.49. 
) 1. 


1 2 


2H 




4 


5 


6 


8 


1 


t .625 


! .75^ 


i .9ie 


» 1.17£ 


il.45f 


. 1 . 73^ 


)2.257 


2 


1.2 


I.E 


. 1.8 


2.4 


2.S 


3.1 


4 5 


3 


.s 


! 1. 


KS 


l.£ 


l.c 


2.2 


2.7 




4.4 


5.2 


4 ■ %J 

6 8 


4 


1.] 


lA 


1.7 


2. 


2.5 


3. 


3.6 


4.7 


5.8 


7 


9 


5 


1.4 


1.7 


2.2 


2.4 


3.1 


3.8 


4.6 


5.8 


7.3 


7.7 


11 3 


6 


i.e 

4 ^^ 


2.1 


2.6 


2.S 


3.7 


4.5 


5.5 


1 . 


8.7 


10.5 


13.5 


7 


l.S 


2.4 


3. 


3.4 


4.4 


5.3 


6.4 


8.2 


10,2 


12.1 


15 8 


8 


2.2 


2.8 


3.5 


3.9 


5. 


6. 


7.3 


9.4 


U.6 


13.9 


-4 ^^ ■ ^^ 

18 


9 


2.5 


3.1 


3.9 


4.4 


5.6 


6.8 


8.2 


10.6 


13.1 


15.7 


20 3 


10 


2.7 


3.5 


4.3 


4.9 


6.2 


7.5 


9.1 


11.8 


14.6 


17.4 


22 6 


11 


3. 


3.8 


4.8 


5.4 


6.8 


8.3 


10. 


12.9 


16. 


19.1 


24 9 


12 


3.3 


4.1 


5.2 


5.9 


7.5 


9. 


11. 


14.1 


17.4 


20.9 


27.1 


13 


3.6 


4,5 


5.6 


6.4 


8.1 


9.8 


11.9 


15,3 


18.9 


22.6 


29.4 


14 


3.8 


4.8 


6.1 


6.9 


8.7 


10.5 


12.8 


16.5 


20.3 


24.3 


31.6 


15 


4.1 


5.2 


6.5 


7.4 


9.3 


a, 3 


13.7 


17.6 


21.8 


26.1 


33 9 


16 


4.4 


5.5 


6.9 


7.9 


10. 


12. 


14.6 


18.8 


23.2 


27.8 


36 1 


17 


4.7 


5.9 


7.4 


8.4 


10.6 


12.8 


15.5 


20. 


24.7 


29.5 


38 4 


18 


5. 


6.2 


7.8 


8.9 


11.2 


13.5 


16.5 


21.2 


26.2 


31.3 


40 6 


19 


5.2 


6.6 


8.3 


9.4 


11.8 


14.3 


17.4 


22,3 


27.6 


33.1 


42.9 


20 


5.5 


6.9 


8.7 


9.9 


12.5 


15. 


18.3 


23.5 


29.1 


34.8 


• mm 4 tpT 

45 2 


21 


5.8 


7.3 


9.1 


10.4 


13. 


15.8 


19.2 


24.7 


30.5 


36.5 


47.4 


22 


6. 


7.6 


9.6 


10.9 


13.7 


16.5 


20.2 


25,9 


32. 


38.3 


49.7 


23 


6.3 


8. 


10. 


11.3 


14.3 


17.3 


21.1 


27. 


33.5 


40. 


52 


24 


6.6 


8.3 


10.4 


11.9 


14.9 


18. 


22. 


28.2 


34.9 


41.7 


54 2 


25 


6.9 


8.6 


10.9 


12.3 


15.6 


18.8 


22.9 


29.3 


36.3 


43.5 


56 4 


26 


7.1 


9. 


11.3 


12.8 


16.2 


19.5 


23.8 


30.5 


37.8 


45.2 


58 6 


27 


7.4 


9.4 


11.7 


13.3 


16.8 


20.3 


24.7 


31.7 


39.3 


47. 


61. 


28 


7.7 


9.7 


12.2 


13.8 


17.4 


21. 


25.6 


32.9 


40.7 


48.7 


63.2 


29 


8. 


10. 


12.6 


14.3 


18. 


21.8 


26.6 


34.1 


42.2 


50.4 


65.5 


30 


8.3 


10.4 


13. 


14.8 


18,7 


22.5 


27.5 


35.3 


43.6 


52.1 


67.7 


31 


8.5 


10.7 


13.5 


15.3 


19.3 


23.3 


28.4 


36.4 


45.1 


53.9 


70. 


32 


8.8 


11.1 


13.9 


15.8 


19.9 


24.1 


29.3 


37.6 


46.5 


55.6 


72.2 


33 


9.1 


11.4 


14.3 


16.3 


20.5 


24.8 


30.2 


38.8 


48, 


57.4 


74 4 


34 


9.4 


11.7 


14.7 


16.8 


21.2 


25.6 


31.1 


40. 


49.5 


59.1 7fi 7 


35 


9.6 


12.1 


15.2 


17.3 


21.8 


26.3 


32. 


41.1 


50.9 


60.8 


79. 


36 


9.9 


12.5 


15.6 


17.8 


22.4 


27. 


33. 


42.3 


52.4 


62.6 


81.3 


37 


10.2 


12.8 


16.1 


18.3 


23. 


27.8 


33.9 


43.5 


53.8 


64.3 


83.5 


38 


10.5 


13.2 


16.5 


18.8 


23.7 


28.5 


34.8 


44.6 


55.2. 


66. 


85.8 


39 


10.7 


13.5 


16.9 


19.3 


24.3 


29.3 


35.7 


45.8 


56.7 67.8 


88. 


40 


11. 


13.8 


17.4 


19.8 


24.9 


30.1 


36.6 


47. 


58.2 


69.5 


90.2 


41 


11.3 


14.2 


17.8 


20.3 


25.5 


30.8 


37.6 


48.2 


59.6 


71.3 


92.5 


42 


11.5 


14.5 


18.2 


20.8 


26.1 


31.6 


38.5 


49.4 


61.1 


73. 


94.8 


43 


11.8 


14.9 


18.7 


21.3 


26.8 


32.3 


39.4 


50.6 


62.5 


74.8 


97. 


44 


12.1 


15.2 


19.1 


21.8 


27.4 


33.1 


40.3 


51.7 


64. 


76,5 


99.3 


45 


12.4 


15.6 


19.5 


22.2 


28. 


33.8 


41.2 


52.9 


65.5 


78.2 


101.6 


46 


12.7 


15.9 


20. 


22.7 


28.6 


34.6 


42.2 


54. 


67. 


80. 


103.8 


47 


12.9 


16.3. 


20.4. 


23.2 


29.2 


35.3 


43. 


55.2 


68.4 


81.7 


106. 


48 


13.2 


16.6: 


20.8. 


23.7 


29.9 


36.1 


43.9 


56.4 


69.8 


83.5 


108.4 


49 


13,5 


17. : 


21.3: 


24.2 


30.5 


36.8 


44.8 


57.6 


71.2 


85.1 


110.5 


50 


13.8 


17.3: 


21.7: 


24.7 


31.1 


37.6 


45.8 


58.7 


72.7 


87. 


112.8 



Note — Above information is quoted from standard authorities. 
Not guaranteed. 
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Miscellaneous Data 
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Equation of Pipes 

It is frequently desired to know what number of pipes 
of a given si2e are equal in carrying capacity to one pipe 
of a larger size. At the same velocity of flow the volume 
delivered by two pipes of different sizes is proportional to 
the squares of their diameters; thus, one 4-inch pipe will 
deliver the same volume as four 2-inch pipes. With the 
same head, however, the velocity is less in the smaller 
pipe, and the volume delivered varies about as the square 
root of the fifth power (i. e.. as the 2.5 power). The follow- 
ing table has been calculated on this basis. The figure 
opposite the intersection of any two sizes is the number of 
the smaller-sized pipes required to equal one of the larger. 
Thus, one 4-inch pipe is equal to 5.7 2-inch pipes. 
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Space 



Required for Branch 
Connections 





Fig.S96 
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The abcvc: ■... ; r:Lpan?d by F, de Bobs Ir^a.-s, NL E-. -^ .. - "^ - 
msiSkXis of br-^iKii co:-.:iections when made up as close as fxjc5^a.c v,i,M. 
dose nipple between lee txi niaia and branch nipple. 
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Offset Connections 




Fig. 897 
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Offset Calculations 

By Warren E. Hill 




Sets 
Length L 



L = 



Example 

10", 22H" angle 
S X Factor 

(from table below 

10" X 2.6131 
26.131" approx. 26H" 



Fig. 1212 

The Right Triangle is the basis of the solution of all off- 
sets. The angle from which a fitting derived its name is the 
angle shown as 22?^ degrees in Fig. 1212 as A and B. 

Note that the three sides of the triangle are lettered and 
that each side may be referred to as part of the offset. 
*' S " stands for the short side or " SET " of the offset, " L " 
for the long side or "LENGTH" of center to center dis- 
tance of the fittings, and "R" for the "RL^" side. 

In calculating the usual offset, side "S" is known and 
side "L" is required, thus the figures in the top line of the 
following table are most frequently used. 
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.3527 
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1.732 


L 


R 


R 1 . 0048 


1.0196 


1 . 0824 


1.1547 


1.41421 


2.00 


R 


L 


L . 9952 


. 9809 . 9239 


.866 


.7071 


.500 



Rolling Offsets 

It is often necessary to calculate the length of a piece 
of pipe between two 45-degree fittings where there is 
both a drop and a spread. In the sketch below, "A" 
represents the drop, "B" the spread, "X" the center to 

center distance. Using the formula: X = 1.414 V A2 + B2. 
which means that the center to center distance equals 
1.414 times the square root of the sum of the drop squared 

plus the spread squared. 



250 



Miscellaneous Data 

«' ' ' '" "I"""" "'»» '"II .i..iiiyii.i..uui.,.nu.,,, ,Mit IiKiliiiniMiiiiiiii 




Fig. 1211 

Example 

Drop A = 12" 
Spread B - 8" 



X = 1.414 V (12)2+(8) 
= 1.414 V 



208 

- 1.414 X 14.42" 
= 20.38" 

For rolling offsets using other than 45° ells, the numbers 
giveninthe"Tablefor Offset Calculations," page 250, may 
be substituted for 1.414 as follows: 

For rolling offsets using 5^° ells. .X = 10.207 V A^ H- B? 

For rolling offsets using llj^° ells. .X = 5.126 V A2_+B2 

For rolling offsets using 22 K° ells. .X = 2.61 3 V A^ + B2 

For rolling offsets using 30" ells .... X = 2 V A^ + Rs 



For rolling offsets using 60" ells .... X = 1 . 155 V A2 + B2 

Elbows of 22H°. 45° and &T are usually carried in stock. 
Others may be obtained on special order. 

Expansion of Wrought Iron Pipe 



Temperature 


Increase in length in inches per 100 feet 
when heated to 


when insta led 


aia'* 


228* 


240° 


250° 


259<> 


267° 


274° 


Zero 


1.69 
1.43 
1.18 


1.82 
1.56 
1.31 


1.92 

1.66 
1.41 


2.00 
1.74 
1.49 


2.07 
1.81 

1.56 


2.13 

1.87 
1.61 


2.20 


32^ above 


1.94 




1.69 






Steam Gauge Pressures. . 


Vapor 


5 


10 


15 


20 


25 


30 



The expansion for a pipe of any length between two given temper- 
atures is found by taking the difference in length at these temperatures, 
dividing by 100 and nnuitiplying by the length of pipe in feet- 
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Air Velocities Recommended for Heating and 

Ventilating Systems in Schools, Public 

Buildings, Churches, Etc. 

Supply Air 

Velocity . Through Free Area 

Cold air intake 700 to 1000 Lp.m. 

Air washer 500 f.p.m. 

Heaters. 800 to 1500 f.p,m. 

Horizontal ducts 1200 to 1400 at fan decreasing 

to 600 f.p.m. at 
base of vertical 

flues. 

Vertical flues 400 f.p.m. for masonry 

flues. 500 f.p.m. 
for galv. iron flues. 

Register outlet (free area) 200 to 250 f.p.m. 

Air outlets 15 ft. or more above the floor may be run up 
as high as 350 f.p.m. if not thrown directly down on 
persons below. 

Mushroom ventilators . . . 150 to 250 f.p.m. 
Exhaust Air 

Velocity. Through Free Area 

Registers (free area) 300 to 400 f.p.m. 

Vertical flues 400 f.p.m. for masonry 

flues. 500 f.p.m. 
for galv. iron flues. 

Horizontal ducts 600 f.p.m. at far end 

up to 1200 or 1400 
f.p.m. at fan inlet. 

Discharge openings 700 to 1000 f.p.m. 

The following speed of fan recommended 

Deliver>' of air from the 

fan 1800 to 2500 f.p.m. 

Peripherial velocity 2700 to 3750 f.p.m. 

Delivery to be two-thirds that of peripherial velocity. 
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Dimensions of Vento Sections, Inches 



Nominal Size 




Free Area 

Square h'eei 

Regular 

Section 

5 Centers 


Sijuare Feet 

of Surface 


Actual 
Height 


* Width 


Regular width, , ^ 


[30 
40 
50 
60 

72 


0.46 
0.62 
0.768 
0.921 

1.104 


8.00 
10.75 
13.50 
16.00 
19.00 


29 J^ 

4015/f6 
5029^-2 

72 3^2 


9^ 
9>g 

9% 



*Add 2y2" for staggering of stacks. 

9 lbs per sq. ft. shipping weight. 



Allowable Velocities of Air Through Heaters 



Number of 

Stacks Deep 

Regular 5-inch 

Centers 


Public Huildinc; 

Work 

Ve ocity in 1-eet 

per Minute 


Factory Work 

Velocity in Feet 

per Nlinute 


4 


1000 to 1500 


1200 to 1600 


o 


1000 to 1300 


1200 to 1600 


6 


1000 to 1200 


1200 to 1600 


7 


900 to 1100 


1200 to 1500 


8 


800 to 1000 


1200 to 1400 



From "Vento Heaters." Similar data is published by 
the Manufacturers of Cast Iron Surface and Pipe Coil 
Heaters. 



Showing the Loss in Conductivity of Boiler Plate 
Due to Diiference in Thickness of Soot Deposit 

Thickness of Soot Loss Per Cent. 

Clean 0.0 

H2 inch 9.5 

he inch 26.2 

H inch 45.2 

^.fe inch 69.0 

Proceedings. Institute of Marine Engineers, 
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Final Temperatures and Condensation Rates 

Regular Section— Standard Spacing, 5-inch Centers 
of Sections, Steam 227', 5 Pounds Gauge 







Velocity Through Heater \n I'eet per Minute — 
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58 2.17 


54 
37 


2.46 
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51 
31 


2.69 




49 


2.22 


44 


2.46 


3.27 
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69 


1.52 


56 2.12 


51 


2.35 


44 


2.77 


38 


3.08 
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75 


1 44 


62, 1 . 99 


58 2.23 


51 


2.62 


46 


2.95 




20 


87 


1.29 


76 


1.80 


72 2.00 


66 


2.36 


62 


2.69 




30 
-20 


93 1.21 

1 

9l!l.42 


83 


1.70 79|1.89 


73 
59 


2.21 
2.70 


69 
52 


2.50 




75,2.03 69 2.28 


3.08 




-10 


96 1.36 


80:i.92 


75 


2.18 


66 


2.60 


58 


2.90 


3 





1011.30 


861.84 


81:2.08 


72 


2.46 


65 


2.78 




20 


110,1.15 


97,1.65 921.85 


85 


2.22 


79 


2.52 




30 
-20 


115 
114 


1.09 103 1.56 98 1.75 

1 


91 

78 


2.08 
2.51 


85 
70 


2.35 




1.29 


961.86, 90 2.12 


2.88 




-10 


117 1.221011.78 95:2.02 


84 


2.41 


76 


2.76 


4 





1211_161061.701001.92 


90 


2.31 


82 


2.63 




20 


1301.06 115 1.521101.73 


101 


2.08 


94 


2 37 




30 

-20 


134,1.001201.44 1151.63 

■ J 


106 
94 


1.95 
2.34 


99 


2,21 




1321.17 


114 


1.721071.95 


2 72 




-10 


135il.l3|ll8 1.64 111 1.86 


99 


2,24 


91 


2 59 


5 





138:1.06,1221.56115 1.77 


104 


2.14 


96 


2.46 




2U 


I44I .95,1301.41124 1.60 


114 


1.93 


107 


2 23 




30 


148 


.91134 1.331281.51 
1 1 1 1 


118 


1.80 


112 


2.10 



From "\ento Heaters.'" Similar data is published bv 
the Manufacturers of Cast Iron Surface and Pipe Coi] 
Heaters. 
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Customary Measures 

Length Equivalents 



1 foot 

1 meter 

1 inch 

1 centimeter 

1 mile 

1 kilometer 



1 square foot 

1 square meter 
1 square inch 



= 12 inches 

39.37 inches 

0.0833 feet 

0.3937 inch 
= 5280 feet 

= 0.6214 mile 

Area Equivalents 

= 144 square inches 

= 1550 square inches 

= 0.0069 square foot 



1 square centimeter = 0. 1550 square inch 



= 0.3048 meter 
« 3.281 feet 
= 0.0254 meter 
= . 0328 feet 
= 1609 meters 

=3281 feet 



0.0929 square 
meter 
10.76 sq. feet 
6.452 square 
centimeters 



Volume and Capacity Equivalents 



1 cubic foot 

1 cubic meter 

1 cubic inch 

1 cubic centimeter 

1 cubic foot 

1 U. S. gallon 

1 liter 

1 liter 

1 cubic foot 

1 U. S. galion 

1 lb. water 62=^ F. 



1 pound 
1 kilogram 
1 ton (short) 



1 pound per sq. in 
1 atmosphere 
1 inch mercury 



= 1728 cubic inches = 

=61030 cubic inches = 

= 16.39 cu. cm. = 
0.0610 cubic inch 

7.481 gallons = 

= 0.1337 cubic feet = 

= 0.0353 cubic feet 

= 61 . 023 cubic inches = 

= 62.355 lbs. water 62* F 

= 8.3356 lbs. water 62° F, 

0.0160 cubic foot 

Mass Equivalents 

» 16 ounces = 

= 35.27 ounces = 

= 2000 pounds = 

Pressure Equivalents 

= 0. 0680 atmosphere = 

= 14.70 lbs. persq. in. = 

0.4912 1b. persq. in. = 



0.0283 cu. meter 
35.32 cu. feet 
0-0164 liter 

28.32 liters 
3 . 785 liters 
0.2642 gallon 
2.202 lbs. water 
62° F. 
{std. temperature) 
(std. temperature) 
. 1200 gallon 



0.4536 kilogram 
2.205 pounds 
907,2 kilograms 



2 . 036 inches 
29. 

0. 



mercury 
92 inches 



Energy and Work Equivalent 

1 horsepower hour = 2547 B. t. u. = 

1 B. t. u. = 0.2520 calorie (kg.) = 777 

I calorie (kg.) = 3.968 B. t. u. =3086 



mercury 
0334 a t m o s 
phere 



7457 kw. hr. 

52 ft. lbs. 

ft. lbs. 



General Data 

Weight of One Cubic Foot of Pure Water 

At 32 degrees Fahr. (freezing point) 62.418 lbs. 

At 39. 1 degrees Fahr. (maximum density) .62.425 lbs. 

At 62 degrees Fahr. (standard temperature) 62.355 lbs! 

At 212 degrees Fahr. (boiling point, under 1 atmosphere). .59.75 lbs! 
Imperial gallon =277. 274 cubic in. of water at 62° Fahr . . 10. lbs 

U. S. gallon=231 cubic in. of water at 62° F 8.3356 lbs! 

Water expands in bulk from 40 degrees to 

212 degrees =One twenty-third. 

A cubic inch of water evaporated under ordinary atmospheric pres- 
sure is converted into 1 cubic foot of steam (approximately). 
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The Degree Day Method of Comparing 

Heating Results 

Oftentimes it is of value to be able to formulate com- 
parisons of heating loads of buildings in various sections of 
the country, or compare the cost of heating one building 
with the cost of heating another, or to compare the cost of 
heating a building for one heating season with another 
season, taking the difference in outside temperature into 
consideration. 

The American Gas Association has devised a method, 
which they call the "Degree Day" which is the product of 
one degree of temperature and one day of time. They made 
a study of actual conditions and found that a mean daily 
temperature of 65° Fahrenheit for the 24 hour period the 
average daytime temperature would be about 70^ Fahren- 
heit and that the only time that the room temperature 
would be below the comfort point would be around mid- 
night. Therefore, the temperature limit of the heating 
season was fixed at 65° Fahrenheit mean daily tem- 
perature: that is, whenever the average temperature for 
the 24 hour period falls below ^d^ Fahrenheit, heating of 
the buildmg is necessary. 

The U. S. Weather Bureau have records which show the 
boundaries of each heating season, mean daily tem- 
peratures, etc., and from this data and the above defmition 
of the Degree Day, the total number of Degree Days for 
any period of time may be found. For instance, if the 
mean temperatiore was 32° Fahrenheit on February 5th 
(or any date that is desired) then there were (65°-32°) 
X 1 day = 33 Degree Days on that date; or if the mean tem- 
perature was 25° Fahrenheit for the month of January, 
then there would be a total of (65°-25^) x 31 days=1240 
Degree Days in January. The method of calculating 
the number of Degree Days per heating season is similar; 
thus, if the mean temperature of a heating season (not 
mean temperature of entire year) of 243 days is 37° 
Fahrenheit, there would be a total of (6b°-37°) x 243 = 
6804 Degree Days. 

It may be desired to compare the cost of operation of a 
heating system from one month to another when there is a 
decided difference in the average outside temperatures. 
Now the total number of Degree Days for each month may 
be calculated and quantity of fuel burned or steam con- 
densed measured. From this data, the quantity of fuel 
or steam consumed per Degree Day may be obtained for 
each month, which is a direct comparison of operation. 
The following is an example of this: 

EXAMPLE: For the month of December. 1927, the 
mean temperature was 25"^ Fahrenheit, 25,000 lbs. of coal 
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were consumed to heat a building; and for January of the 
next year the mean temperature was 30° Fahrenheit, 
24,000 lbs. of coal were consumed to heat the same building. 

The results are calculated as follows: 

(65°-25°) X 31 davs=1240 Degree Days 
(65*-30^) X 31 davs = 1085 Degree Days 
25,000 lbs. -^ 1240 Degree Days = 20. 16 lbs. 

Per Degree Day 
24,000 lbs. -H 1085 Degree Days = 22.1 lbs. 

Per Degree Day 

From the above it is apparent that fuel was being wasted 
in January when compared with December, evidently 
caused b)' too hard firing with result in overheating of the 
building. If it is desired to calculate the waste on the 
percentage basis, it may be done as follows: 

22.1-20.16 _ 

20.16 ^'^ 



*• 



/K 
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Alphabetical List of Code Words 



NOTE— Code for Pumps 
Line is on page 266 and is 



Abate 


No-2B 


Abbey 


N0-2B 


Abhor 


No,2B 


Abyss 


No. 2R 


Alp 


No. 3A 


Alper 


No. 3A 


Alpest 


N0.3A 


A pine 


No. 3A 


AnLawny 


H" 


Antelope 


H'' 


Antepreg 


H'' 


Antepid 


M" 


Anthem 


1" 


Antic 


IH" 


Antidal 


V 

// 


Antidote 


iy2" 


Antipathy 


2" 


Antipode 


2^" 


Antler 


3" 


Antoast 


IM" 


Antunic 


IH" 


Antwang 


2" 


Anulcer 


H* 


jVnu time 


H" 


Anultra 


1" 


Anumbel 


IK" 


Anumberry 


iy2" 


Anumbrage 


2" 


Anumbrel a 


M" 


Anumpire 


H" 


Anunab e 


1" 


Anunadvise 


IK" 


Anunapt 


VA" 


Anunarmed 


2" 


Anunback 


H" 


Anunbar 


H" 


Anunbated 


1" 


Anunbelt 


IK" 


Anunbind 


IH" 


Anunblest 


2" 


Aonian 


0X2 


Aorta 


4" 


Ape 


5" 


Apostle 


6" 


Apparel 


8* 


Arctic 


2' 


Argentic 


3" 


Argai 


4" 


Aristocrat 


6* 


Armory 


8* 


Aromatic 


10" 


Arrest 


12" 


Arrogant 


14" 


Atom 


No. lA 


Atphutor 


Nos. 1, lA 


Atphutes 


Nos. 1. lA 


Atphutix 


Nos. 1, lA 


Attos 


No. lA 


Atude 


No. lA 


Atwan 


No. lA 


Bala ugh 


H" 


Balaund 


1" 



(Differential Vacuum and Vacuum Return 
not in Alphabetical Index) 

Trap — right hand 
Trap — straight way 
Trap— angle pattern 
Trap — left hand 
Trap— angle pattern 
Trap — straight way- 
Trap — left hand 
Trap— right hand 

Wheel Handle Radiator Valve, Type 140 
Pressure Reducing Valve, Type 300 
Wheel Handle Radiator Valve, Type 145 
Wheel Handle Radiator Valve, Type 140 
Pressure Reducing Valve, Type 300 
Pressure Reducing Valve, Type 300 
Wheel Handle Radiator Valve. Type 140 
Pressure Reducing Valve, Type 300 
Pressure Reducing Valve, Type 300 
Pressure Reducing Valve, Type 300 
Pressure Reducing Valve, Type 300 
Wheel Handle Radiator Valve, Type 140 
Wheel Handle Radiator Valve, Type 140 
Wheel Handle Radiator Valve, Type 140 
L & S Radiator Valve. Type 150 
L & S Radiator Valve. Type 150 
L & S Radiator Valve, Type 150 
L ^ S Radiator Valve. Type 150 
L & S Radiator Valve. Type 150 
L & S Radiator Valve. Type 150 
Packless Radiator Valve. Tvpe 155 
Packless Radiator Valve. Type 15b 
Packless Radiator Valve, Type 155 
Packless Radiator Valve, Type 155 
Packless Radiator Valve, Type 153 
Packless Radiator Valve. Type 15o 
Flush Ex. Stem Valve, Type 160 
Flush Ej!. Stem Valve. Type 160 
Flush Ex- Stem Valve, Type 160 
Flush Ex. Stem Valve, Type 160 
Flush Ex. Stem Valve, Type 160 
Flush Ex. Stem Valve. Type 160 
Pressure Reducing Valve, Type 300 
Pressure Reducing Valve, Type 300 
Pressure Reducing Valve, Type 300 
Pressure Reducing Valve, Type 300 
Pressure Reducing Valve, Type 300 
Sub-atmos. Pres. Red. Valve, Type 302 
Sub-atmos. Pres. Red. Valve, Type 302 
Sub-atmos. Pres. Red. Valve, Type 302 
Sub-atmos. Pres. Red. Valve, Type 302 
Sub-atmos. Pres. Red. Valve, Type 302 
Sub-atmos. Pres. Red. Valve, Type 302 
Sub-atmos. Pres. Red. Valve, Type 302 
Sub-atmos. Pres. Red. Valve, Type 302 
Trap — angle pattern 
Cap, Disc and Gasket 
Union nut 
Nipple 

Trap^right hand 
Trap— straight way 
Trap^left hand 

Basket only. Strainer Type 211 
Basket only. Strainer Type 211 
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Balaurel 

Balaureate 

Balavatory 

Ba]avender 

Balavish 

Baleaky 

Balemon 

Baleopard 

Balegion 

Balettuce 

Balever 

Blare 

Blazon 

Blest 

Blink 

Blithe 

Bloater 

Blockade 

Bophutor 

BophuL 

Bophutes 

Bophutix 

Buphotor 

Buphut 

Buphutes 

Buphutix 

Capo 

Capom 
Capor 
Capot 
Capov 

Cephutor 

Cephut 

Cephutes 

Cephutix 

Ciphutor 

Ciphut 

Ciphutes 

Ciphuiix 

Deabate 

Deabbey 

Deabhor 

Deabyss 

Dealp 

Deal per 

Deal pest 

Dealpine 

Deatom 

Deattos 

Dealude 

Deatwan 

Deblare 

Deblazon 

Deblest 

Deblink 

Debiithe 

Debloater 

Deblockade 

Dedrench 

Dedrift 

Dedrink 

Dedrizzle 

Diburket 

Diburk 

Doburket 

Doburk 



2" 
2" 

3' 

3H' 
4- 

6' 
5' 

No- 
No. 
No. 



16C 

17C 
18C 



No. 20C 
No. 19C 
No. 22C 
No. 23C 
No. 2 
No, 2 
No. 2 
No. 2 

Nos. 2 A, 2B 
Nos- 2A, 2B 
Nos. 2A, 2B 
Nos. 2A, 2B 



Nos 

Nos 

Nos 

Nos 

Nos 

No. 

No. 

No- 

No- 

No. 

No. 

No. 

No_ 



. lA, Dl 

. 3A, D3 

. 4A. D4 

. 2B. D2 

. 5A, D5 

3 

3 

3 

3 

3A 

3A 

3A 

3A 



D2 

D2 

D2 

D2 

D3 

D3 

D3 

D3 

Dl 

Dl 

Dl 

Dl 

D16 

D17 

D18 

D20 

D19 

D22 

D23 

D4 

D5 

D4 

D5 

No- 4 

No_ 4 

No_ 4A 

No_ 4A 



Basket only, Strainer Type 211 

Basket only. Strainer Type 211 

Basket only. Strainer Type 211 

B^ket only. Strainer Type 210A 

Basket only. Strainer Type 210A 

Basket only. Strainer T>T)e 2I0A 

Basket only. Strainer Type 210A 

Basket only, Strainer Type 210A 

Basket only, Strainer Type 210A 

Basket only. Strainer Type 210A 

Basket only, Strainer Type 2 10 A 

Float and Therm- Trap 

Float and Therm. Trap 

Float and Therm. Trap 

Float and Therm. Trap 

Float and Therm, Trap 

Float and Therm. Trap 

Float and Therm, Trap 

Cap, Disc and Gasket 

Gasket 

Union nut 

Nipple 

Cap. Disc and Gasket 

Gasket 

Union nut 

Nipple 

Temporary- Cap 

Temporarj' Cap 

Temporar>' Cap 

Temporary' Cap 

Temporary' Cap 

Cap, Disc and Gasket 

Gasket 

Union nut 

Nipple 

Cap. Disc and Gasket 

Gasket 

Union Nut 

Nipple 

Trap — right hand 

Trap^ — straight way 

Trap — angle pattern 

Trap — left hand 

Trap — angle pattern 

Trap — straight way 

Trap — left hand 

Trap — right hand 

Trap — angle pattern 

Trap — right hand 

Trap— straight 'Bray 

Trap— left hand 

Float and Thermostatic Trap 

Float and Thernnostatic Trap 

Float and Thermostatic Trap 

Float and Thermostatic Trap 

Float and Thermostatic Trap 

Float and Thermostatic Trap 

Float and Thermostatic Trap 

Trap — straight way 

Trap — straight way 

Trap — angle pattern 

Trap — angle pattern 

Cap, Disc, Valve and Gasket 

Gasket 

Cap, Disc, Valve aod Gasket 

Gasket 
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Drench 
Drift 
Drink 
Drizzle 

Elblck 

Elbo 

Elbol 

Elbom 

Elbor 

Elbos 

Elbrot 

Elbsoc 

Elburket 
Elburk 
Emburket 
Emburk 

Gacoat 

Gacofi 

Gacox 

Gahiat 

Gahifi 

Gahix 

Galovac 

Gamedat 

Gamedfi 

Gamedox 

Gatefi 

Gateos 

Gateat 

Gavaat 

Gavafi 

Gavax 

Irat 

Iren 
Irish 

Lairbod 

Lairlap 

Lairt 

Lairtol 

Laugh 

Laundress 

Laurel 

Laureate 

Lavatory 

Lavender 

Lavish 

Leaky 

Legion 

Lemon 

Leopard 

Le tawny 

Letepid 

Letidal 

Letoast 

Lettuce 

Letunic 



No, 4A 

No. 5 A 
No. 4A 
No. 5A 

%" 

'A" 

%" 

%" 

No, 5 
No. 5 
No. 5A 
No. 5A 

8* 
5* 
6" 
8" 
5" 
6" 
5" 
8" 
5" 
6" 
5" 
6" 
8" 
8" 
5" 
6" 

No. 13B 
No. 14B 
No. 15B 

No. 13 
No- 13 
No. 13 
No. 13 

H" 
i" 

IK" 
2" 

2" 

A" 

SH" 

%" 

I" 

IH" 

6" 



Trap — straight way 
Trap — straight way 
Trap — angle pattern 
Trap — angle pattern 

Temporary Union Elbow, (eft hand for 

Traps 3 A. D3 
Temporary Union Elbow, angle pattern 

for Traps lA, 2B. Dl. D2 
Temporary Union Elbow, left hand for 

Traps lA. 2B, Dl. D2 
Temporary Union Elbow, angle pattern 

for Traps 3A, D3 
Temporary Union Elbow, right hand for 

Traps lA, 2B, Dl. D2 
Temporary Union Elbow, straight way 

for Traps lA, 2B. Dl, D2 
Temporary Union Elbow, right hand for 

Traps 3 A. D3 
Temporary Union Elbow, straight way 

for Traps 3A, D3 
Cap, Disc, Valve and Gasket 
Gasket 

Cap, Disc, Valve and Gasket 
Gasket 



Type 
Type 
Type 
Type 
Type 
Type 
Type 
Type 
Type 
Type 
Type 
Type 
Type 
Type 
Type 
Type 



550, 
550. 
550, 
530, 
530. 
530, 
551, 
520. 
520, 
520. 
560, 
560, 
560. 
540, 
540, 
540. 



Gauge 
Gauge 
Gauge 
Gauge 
Gauge 
Gauge 
Gauge 
Gauge 
Gauge 
Gauge 
Gauge 
Gauge 
Gauge 
Gauge 
Gauge 
Gauge 



Medium Pressure Trap 
Medium Pressure Trap 
Medium Pressure Trap 



Seat 

Valve only 
Gasket 

Cap, Disc, Val 
Strainer Type 
Strainer Type 
Strainer Type 
Strainer Type 
Strainer Type 
Strainer Type 
Strainer Type 
Strainer Type 
Strainer Type 
Strainer Type 
Strainer Type 
Wheel Handle 
Wheel Handle 
Wheel Handle 
Wheel Handle 
Strainer Type 
Wheel Handle 



ve and Gasket 

211 

211 

211 

211 

211 

210A 

210A 

210A 

210A 

210A 

210A 

Radiator Valve, 

Radiator Valve. 

Radiator Valve, 

Radiator Valve, 

21GA 

Radiator Valve, 



Type 
Type 
Type 



143 
143 
143 



Type 143 

Type 143 
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-1, 



Code Continued 





Letwang 


2" 




Leulcer 


Vi" 




1 -eultimo 


H" 




Leultra 


1" 




I reumbel 


IH" 




Leumberry 


IM' 


f 


I eumbrage 


2" 




1 -eumbrella 


f^' 


J 
i 


Leumpire 


H' 


\ 


T,eunable 


l" 




Leunadvise 


1%' 




1 .eunapt 


iVi" 




Leunarmed 


2" 


ll 


1 -eunback 


M' 




I-eunbar 


M" 




Leu n bated 


1* 




T ^eunbe t 


IH" 




Leunbind 


I'A" 




Leunblest 


2" 




Lever 


5" 




libel 


H" 


1 


Libel bo 




t 


I -ichen 
Lichenbo 


I" 




Lick 


IK" 




T rick bo 






Liege 


IM" 


1 

t 


Liegebo 




! 


LigaLe 
LigaLebo 


2" 




T .ilac 
Lilacbo 


2^" 




Liy 


3" 




Li ybo 






Limb 
I -irnbbo 


3M' 




Linare 


8" 




Linarebo 






T -inden 


^W 




Lindenbo 






1 -ingo 


5" 




T ingobo 






Linpet 


4* 




T rinpeLbo 






I -inseed 


6" 




Linseed bo 


4 




1 int 


7" 




l-intbo 






Lipper 


10' 




-Lipperbo 






T.isp 


9" 




T-ispbo 






I^isten 


12" 




I ,istenbo 






7 -itang 


H" 




Literal 


I" 




Lithium 


IK" 




Tritigant 


IM" 




litmus 


9" 




Luirboc 


No. 13B 




Luirlap 


No. 13B 




T uirt 


No. 13B 




Luirtol 


No. 133 




1 
Moirbod 


No. 14 




Moirlap 


No. 14 




Moirt 


No. 14 




Moirtol 


No. 14 



Wheel Handle Radiator Valve. TyTie 143 

L & S Radialor Valve, Type 153 

L & S Radialor Valve, Type 153 

L & S Radiator Valve, Type 153 

L & S Radialor Valve, Type 153 

L & S Radiator Valve. Type 153 

L & S Radiator Valve. Type 153^ 

Packless Radialor Valve, Type li>8 

Packless Radiator Valve, Type 158 

Packless Radiator Valve, Type 158 

Packless Radiator Valve, Type 158 

Packless Radiator Valve, Type 158 

Packless Radiator Valve, Type 158 

Flush Ex. Stem Valve, Type 163 

Flush Ex. Stem Valve. Type 163 

Flush Ex. Stem Valve. Type 163 

Flush Ex. Stem Valve. Type 163 

Flush Ex. Stem Valve. Type 163 

Flush Ex. Stem Valve. Type 163 

Strainer Tvpe 210.A 

Standard Companion Flange 

Boll for % " Flange 

Standard Companion Flange 

Bolt for 1" Flange 

Standard Companion Flange 

Bolt for IM" Flange 

Standard Companion Flange 

Bolt for IM" Flange 

Standard Oampanion Flange 

Bolt for 2" Flange 

Standard Companion Flange 

Bolt for 2M" Flange 

Standard Companion Flange 

Bolt for 3" Flange 

Standard Companion Flange 

Bolt for aVa' Flange 

Standard Companion Flange 

Bolt for 8" Flange 

Standard Companion Flange 

Bolt for 43^" Flange 

Standard Companion Flange 

Bolt for 5" Flange 

Standard Companion Flange 

Bolt for 4" Flange 

Standard Companion Flange 

Bolt for 6" Flange 

Standard Companion Flange 

Bolt for 7" Flange 

Standard Companion Flange 

Bolt for 10" Flange 

Standard Companion Flange 

Bolt for 9" Flange 

Standard Companion Flange 

Bolt for 12" Flange 

Lift Fitting. Type 780 

Lift Fitting. Type 781 

Lift Fitting, Type 782 

Lift Fitting, Type 783 

Lift Fitting. Type 784 

Seat 

Valve only 

Gasket 

Cap, Disc, Valve and Gasket 

Seat 

Valve only 

Gasket 

Cap, Disc, Valve and Gasket 
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Code Continued 



Muirbod 
Muirlap 
Muirt 
Muirtol 

Neirbod 
Neirlap 

Neirt 
Neirtol 

Nuirbod 
Nuirlap 
Nuirt 
Nuirtol 

Regulat 

Releven 

Renine 

Reten 

Rewelv 

Ri tawny 

Ritepid 

Ri tidal 

Ri toast 

Ritunic 

Ritwang 

Riulcer 

Riultimo 

Riultra 

Riumbel 

Riumberry 

Riumbrage 

Riumbrella 

Riumpire 

Riunable 

Riunadvise 

Riunapt 

Riunarmed 

Riunback 

Riunbar 

Riun bated 

Ri unbelt 

Riunbind 

Riunblest 

Roburk 

Roburket 

Rutack 

Rutally 

Rutarn 

Rutoon 



Shire 

Sibuxk 

Siburket 

Sirrah 

Sliver 

Slotch 

Slue 

Sooth 

Sough 

Spern 

Spew 

Spider 

Spier 

Spine 

Splum 

Squab 

Squall 

Squawk 



No. 14B 
No. 14B 
No. 14B 
No. 143 

No. 15 
No. 15 
No. 15 
No. 15 
No. 15B 
No. 15B 
No. 15B 
No. 15B 

No. IIA 
No. 9A 
No. lOA 
No. 12 A 

%" 
2" 

H" 
%" 
1" 

IH" 
Z" 



l.-"' 



.2 

1" 

\V" 



2" 

1" 

ni" 

VA" 
2" 

No. 6 
No. 6 

UA" 

I'A" 

lA" 
I'A" 



lKx3" 

No. 7 

No. 7 

2x4" 

2^x5" 

3x6" 

5x10" 

4x8" 

4x5" 

^" 

M" 

lA" 
2" 

1" 

13^x2" 

1^x2^" 
2x3'A" 



Seat 

Valve only 

Gasket 

Cap. Disc. Valve :ind GaskeL 

Seat 

Valve only 

Gasket 

Cap, Disc, Valve and Gasket 

Seat 

Valve only 

Gasket 

Cap, Disc, Valve and Gasket 

Regulating Plate. Type 192 
Return Trap 
Return Trap 
Return Trap 
Return Trap 

Wheel Handle Radiator Valve, Type 142 
Wheel Handle Radiator Valve. Type 142 
Wheel Handle Radiator Valve, Type 142 
Wheel Handle Radiator Valve, Type 142 
Wheel Handle Radiator Valve. Type 142 
Wheel Handle Radiator Valve. Type 142 
L & S Radiator Valve> Type 152 
L iS: S Radiator Valve. Type 152 
L & S Radiator Valve. Type 152 
L & S Radiator Valve, Type 152 
L & S Radiator Valve, Type 152 
L & S Radiator Valve, Type 152 
Packless Radiator Valve, Type 1.57 
Packless Radiator Valve. Type lt>7 
Packless Radiator Valve, Type 157 
Packless Radiator Valve, Type 157 
Packless Radiator Valve, Type 157 
Packless Radiator Valve, Type 157 
Flush Ex. Stem Valve. Type 162 
Flush Ex. Stem Valve, Type 162 
Flush Ex. Stem Valve, Type 162 
Flush Ex. Stem Valve. Type 162 
Flush Ex. Stem Valve. Type 162 
Flush Ex. Stem Valve. Type 162 ■ 
Gasket 

Cap, Disc, Valve and Gasket ■ " 
Nut. Radiator Valves 
Nipple. Radiator Valves 
Lever Handle Complete. (Rad. Valves) 
Expansion Member Complete (Rad. 
Valves) 

Pressure Reducing Valve, Type 310 
Gasket 

Cap. Disc. Valve and Gasket 
Press. Reducing Valve, Type 310 flanged 
Pressure Reducing Valve, Type 310 
Pressure Reducing Valve, Type 310 
Pressure Reducing Valve, Type 310 
Pressure Reducing Valve, Type 310 
Pressure Reducing Valve, Type 310 
Vacuum Pump Governor, Type 320 
Vacuum Pump Governor. Type 320 
Vacuum Pump Governor, Type 320 
Vacuum Pump Governor, Type 320 
Vacuum Pump Governor. Type 320 
Vacuum Pump Governor, Type 320 
Pressure Reducing Valve, Type 310 
Pressure Reducing Valve. Type 310 
Pressure Reducing Valve, Type 310 
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Code Continued 



Stable 


2x2^" 


Stag 


2x3" 


Sialk 


2x3^" 


Stalker 


2x4" 


Stanza 


4x6" 


Starch 


5x8" 


Slaves 


2^x4" 


Steak 


6x12" 


Steenbok 


3x5" 


Sygaco 


Syphon 


Sytawny 


H" 


Sy tepid 


%" 


Sytidal 


1" 


Sy toast 


IK" 


Syt,unic 


iVi" 


SyLwang 


2" 


Syulcer 


y%" 


Syultiirio 


%" 


Syulira 


1" 


Sy umbel 


IM" 


Syurriberry 


IM" 


Syumbrage 


2" 


Syumbre !a 


H" 


Syunipire 


M" 


Syunable 


1" 


Syunadvise 


IH" 


Syunapt 


iH' 


Syunarmed 


2" 


Syunback 


Vi" 


Syunbar 


H" 


Syunbated 


I" 


Syunbelt 


IH" 


Syunbind 


iH" 


Syunblest 


2" 


Tabump 


No. 8 


1 abung 


No. 8 


1 aburk 


No. 8 


Taburket 


No. 8 


Taburn 


No. 8 


'I'okio 


H^H" 


Totack 


IH" 


Totally - 


IH* 


Totepne 


IM" 


To toon 


IH" 


Trapereg 


54" 


Trapeze 


Vi' 


Trapezium 


1" 


Trapezoid 


H" 


Travail 


IH" 


Trave 


IM" 


TMrkey 


Vs^H" 


Tutacic 


2" 


TutaUy 


2" 


Tutepne 


2" 


Tutoon 


2" 


Twattle 


H" 


Tweak 


H' 


Tween 


1" 


Tweeze 


iH* 


Twig 


IH" 


Twins 


M" 


Twinkle 


H" 


Twirl 


H 


Twist 


^4," 



Pressure Reducing Valve, Type 310 
Pressure Reducing Valve, Type 310 
Pressure Reducing Valve, Type 310 
Press . Reducing Valve. Type 310 screwed 
Pressure Reducing Valve. Type 310 
Pressure Reducing Valve, Type 310 
Pressure Reducing Valve, Type 310 
Pressure Reducing Valve, Typ)e 310 
Pressure Reducing Valve, Type 310 
and Gauge Cock for Low Pressure Gauges 
Wheel Handle Radiator Valve, Type 141 
Wheel Handle Radiator Valve. Type 141 
Wheel Handle Radiator Valve, Type 141 
Wheel Handle Radiator Valve, Type 141 
Wheel Handle Radiator Valve, Type 141 
Wheel Handle Radiator Valve, Type 141 
L & S Radiator Valve, Type 151 
L & S Radiator Valve, Type 151 
L & S Radiator Valve, Type 151 
L & S Radiator Valve, Type 151 
L & S Radiator Valve, Type 151 
L & S Radiator Valve. Type 151 
Packless Radiator Valve. Type 156 
Packless Radiator Valve, Type 156 
Packless Radiator Valve, Type 156 
Packless Radiator Valve, Type 156 
Packless Radiator Valve. Type 156 
Packless Radiator Valve. Type 156 
Flush Ex. Stem Valve. Type 161 
Flush Ex. Stem Valve, Type 161 
Flush Ex. Stem Valve, Type 161 
Flush Ex. Stem Valve. Type 161 
Flush Ex. Stem Valve. Type 161 
Flush Ex. Stem Valve, Type 161 



Float 

Float Arm 

Gasket 

Cap, Disc. Valve and Gasket 

Lower Valve 

Air Line Valve 

Nut, Radiator Valves 

Nipple, Radiator Valves 

Wheel Handle. (Rad. Valves) 

Expansion Member Complete, (Rad 

Valves) 
Packless Radiator Valve, Type 105 
Packless Radiator Valve, Type 100 
Packless Radiator Valve, Type 100 
Packless Radiator Valve, Type 100 
Packless Radiator Valve. Type 100 
Packless Radiator Valve, Type 100 
Air Line Valve 
Nut, Radiator Valves 
Nipple, Radiator Valves 
Wheel Handle, (Rad. Valves) 

Expansion Member Complete, (Rad 

Valves} 
Packless Radiator Valve, Type 110 
Packless Radiator Valve, Type 110 
Packless Radiator Valve, Type 110 
Packless Radiator Valve, Type 110 
Packless Radiator Valve, Type 110 
Packless Radiator Valve, Type 115 
Packless Radiator Valve, Type 115 
Packless Radiator Valve, Type 115 
Packless Radiator Valve, Type 115 
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Ct>Je Contmued 



Twitch 


m' 


Tybalt 


' .,' 


Tyburn 


*4^ 


Tycoon 


r 


Tying 


i^' 


Tyler 


Us' 


Typhoid 


H' 


Typhoon 


H' 


Typist 


K 


TypOK 


IW 


Tyrant 


IH" 


Udder 


H' 


Ugly 


H' 


T ^-.[c 


I' 


Uhian 


IH' 


Ukase 


l}^' 


Unborn 


H* 


Unbraid 




Uncage 


1* 


Uncanny 


\H' 


Uncap 


m- 


Unchain 


2' 


Vasamp 


Type 351 


Vasapa 


Type 34 1 


Vasbin 


Type 345 


Vasblu 


Type 316 


Vascomb 


Type 22 i A 


V ascot 


Type 347 


Vaseke 


Type 344 


Vase heck 


TyiK- 222 


V" a sera 


Type 348 


Vasmp 


Type 350 


Vasipi 


ry[>e 342 


Vasold 


Tvpt 220B 


Vasoon 


Tv(>t 343 


Vasord 


Type 349 


Vasupe- 


Type 340 


Vatack 


^' 


Valally 


^' 


V'alarn 


H' 


VaK^pnc 


H' 


Vatoon 


H' 


Wahea 


N..- 1 


Wahralo 


No. 2 


WoUick 


H' 


WotalJy 


H' 


Wotarn 


H' 


VVolepnc 


H' 


Wotoon 


H' 


Yetack 


r 


Vetaliy 


1' 


Yctarn 


1' 


Yelrpnc 


1" 


Ye loon 


1' 


Zutack 


I H ' 


Zutally 


m' 


Zuiarn 


i^- 


Zutcpne 


^H' 


Zutoon 


1 a ' 



Packless 
Packless 
Packless 
!*ackless 
Packless 
Packless 
Packless 
F*ackless 
Packless 
F^acklcss 
Packless 



Radiator 
Radiator 
Radiator 
Radiator 
Radiator 
Radiator 
Radiator 
Radiator 
Radiator 
Radiator 
Radiator 



Packless Radiaior 
Pjickless Radiator 
Packless Radiaior 
Packless Radiator 
Packlt*ss Radiator 
Wheel and Chain 
Wheel and Chain 
Wheel and Chain 
Wheel and Chain 
Wheel and Chain 
Wheel and Chain 



Valve. 
Valve, 
Valve, 
Valve. 
Valve. 
Valve. 
Valve. 
Valve. 
Valve. 
Valve. 
Valve, 

Valve, 
Valve. 
Valve. 
Valve, 
Valve, 

Valve. 

Valve. 

Valve. 

Valve, 

Valve. 

Valve. 



Type 115 
Type 120 
TyiH! 120 
Type 120 
Type 120 
Type 120 
Type 125 
Type 125 
T>TJe 125 
Type 125 
Type 125 



Type 
Tytx- 
Type 
Type 
Type 
Type 
Type 
Type 
Type 
Type 
Tyi>e 



130 
130 
130 
130 
130 
170 
170 
170 
170 
170 
170 



10" DamiMT ReKutator 

9" Check Dami^r and 10" Saddle 
12' Check Damj^-r and M" S<iHdle 
12' Check Damixr and 15" Saddle 
Air Khmmaior 

12' Check Damjvr and IH* Saddle 
12' Check Dampi?r and 13' Saddle 
Air Check 

9' ClKxk DamiXT and Ring only 

7' DamiXT ReKulator 

9' Check Damper and 11* Siiddle 
Air Klinunator 

12' Check DarnptT and 12' Saddle 
12' Check D^imixr and nng only 
9'Chtx'k t>anipcr and 9' Saddle 
Nut, Radiator Valves 
Nipple. Kadiaior Valvi>s 
Lever Handle Com|)leU-. Rad. V'alves) 
Whi-el Handle (Rad Valves* 
Kxpansion Member Complete. iRad , 
Valves » 

Water Healer 
Water HeaUT 
Nut. Radiaior Valvi*s 
Nipple. Radiator Valves 
L<'Ver Handle complete. iRad. Valves^ 
Wheel Handle. Rad VaIvi^ 
Expansion Memtxr Complete. iRad, 
Valves I 

Nut, Radiator Valves 
Nipple. R;Hdialor Vnlves 
I-ever Handle Complete. (Rad. Valves) 
Wheel Handle. 'Rad, Valves* 
Expansion Menitxrr Complete. iRad. 
Valves) 

Nut. Radiator Valves 
Nipple, Radiator Valves 
Lever Handle Complete. Rad, Valves) 
Wheel Handle. 'Rarl, ValveSJ 
Expansion MemtnT Complete, ( Rad. 
Valves) 
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1 on 


5fif 


9 nin 


2 tu 


6 six 


naw 


3 tri 


4 sev 




4 f o 


Sate 





Code Continued 



Numerical Code 

By grouping these units in a single word 
this code makes possible the sending of 
several figures as one word fnunaber of 
letters in a word must not exceed ten). 

Example; 295=Tuninfif 
1432=Onfotritu 
7402 =Sevfonawtu 

NOTE, — Air Mail will often be found more advantageous than 
Telegraphing because of the more complete details that can be put 
into a letter. 

Code for Dunham Vacuum Pumps 
,Return Line and Dunham Differential 

Vacuum Pumps 

3 Phase, 60 Cycle, 220 Volts, A. C- 

Fig- 3 Fig, 6 

Pugo Pugos 

Puco Pucos 

Puro Puros 

Puto Putos 

Pudo Pudos 

Pumo Pumos 

Pulo Pulos 



Deco Decos 

Dero Deros 

Deto Detos 

Dedo Dedos 

Demo Demos 

Delo Delos 

NOTE: If =:-.r> --- = = --ead of 3 phase add suffix "on." 

If LAG ;ji^^l:>^ - -= _'i^ of 3 phase add "lu*' instead of "on," 

If Direct curreai _:^:ead of Alternating current add "d-c," 

If 110 Volt instead of 220 Volt add sixffiz "at-" 

If ^0 Volt insreao of 220 Volt add suffix **et/' 

If both Ph£5e and \oltage axe changed tise both suflfctes- 

Examples 

VGA Fig, 1. ^:r,^".e phase, 6C c>"cie, 220 volt=Pugon- 
VGA Fig. 3. single phase, 60 cixle, 110 volt=Ptigooiiat 
VOA Fig. :. ^-c. 220 voIt=PugcKdc 
A'OA Fig, 6, dx- 440 volt=Pugo5dcet 





Fig-1 


VOA 


Pug 


VIA 


Puc 


V2A 


Pur 


V3A 


Put 


V4A 


Pud 


\oA 


Pum 


\'6A 


Pul 


DH2A Dego 


D3 




U-. 




d:6 




D26 




D40 




DSO 
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INDEX 
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Accumulator Tank 55 75 i9<) 

Air— Heat (B.t.u. given off) ' ' 255 

Velocities ; . ; 252, 253 

Air Check 133 

Air Eliminator .]././///.[]/..[ 154, 156 

Air Line System — See Heating Systems 

Air Line Valve 1^2, 133 

Alphabetical Code !..,,' 259 

Boiler — Capacity 226, 227 

Cleaning and Blowing ' 167 

Hartford Connection 227 

Horse Power ' 238 

Soot Deposit 253 

Bolts (Flange) //..[[..[ 164 

Branch and Local Sales Offices \ . 3 

Bulletins // " [[\ _ // 22 

Caps, Temporary 166 

Care of Heating System 167 

Check Damper ' [ 160 

Check Valves 157 

Chimney \'.['/////.[.[] 227, 228 

Circles, Area and Circumference 242 

Cleaning Boiler and Heating System 167 

Code (Telegraphic) 359 

Connections— Pipe and Piping 248-251 

Radiation 29, 80, 88, 110-115, 140, 141, 148, 229 

Cubical Contents (Hooms) 132 

Damper, Check 160 

Damper Regulator ..._.,,!,. 158, 159 

Data— Dunham 213-235 

Miscellaneous 236-258 

Degree Day 257, 258 

Design (Heating Systems) 

Differential Systems, General 23-30 214 

■^DH" Series 30-40 

''D" Series !_", /.41-49 

Home Heating System 87-93 

Return Heating System. 79-86 

Vacuum Return Line System r>4-78 

Design, Pipe and Piping — See Pipe and Piping 

Dunham Data 213-235 

Dunham Exhauster 190 

Dunham Systems, The 19-21 

Elbows, Temporary 166 

Electrical Units 239 

Equalizer— Differential Vacuum Heating System 32 

Home Heating System 93 

Return Heating System 85, 86 

Vacuum Return Line Heating System 78, 200 

Exhaust Steam (Control) 78 

Exhauster (Dunham) 190 

Expansion Joints 54 

Factories fDunham; , 2 

Figuring Radiation , . , , 214 

Fittings, Dimensions ..-,,. 244 

Flanges, Companion 164 

Float and Thermostatic Traps— See Traps 

Gauftes, Syphons, Cocks 165 

Glass, Area 233 

GoTernor, Pump (Vacuum) 174. 175 

Guarantee , 4 

Heat Control 24, 29, 43-49 

Heat, Satisfactory 9-13 

Heaters— Unit 115, 120, 136 

Univent 136 

Vento 120-123 254, 255 
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Heating Systems — One Pipe 9 

Two Pipe (old) 10 

Dunham Air Line System 21 

Dunham Differential Vacuum Heating System — General. 20, 2J-63 

DH" Series 30-40 

D" Series 41-49 

Dunham Home Heating System 19, 87-93 

Dunham Return Heating System 19, 79-86 

Dunham Vacuum Return Line Heating System 20, 64-78 

Care of 167 

Designing 214 

Hartford Connection 227 

Hot-water Tank and Connections 84 

Insulation, Building 225 

Introduction, . . , 7 

Lift Fittinfts 55, 56, 72, 179-181 

Local Sales Offices 3 

Measures, Metric and English , 256 

Medium Pressure Traps — ^See Traps 

Miscellaneous Data 236-258 

Numerical Code 266 

Oil, Removal of ', 71-73 

Orders and Shipments 4 

Orfianization 5 

Painting, Effect on Heat Values 220. 222 

Pipe and Pipinji 

Connections, Branch 248 

Offset 249-251 

Design, Fundamental Principles. ; . . 228 

Differential Vacuum Heating System 27-49 

Home Heating System, , , , ,._,,., 89-93 

Return Heating System 81-85 

Vacuum Return Line Heating System fr5-68 

Dimensions ; 243 

Drips 27 

Equation 247 

Expansion 238 

Loops 231 

Run-outs and Spring Pieces , 229 

Sizes 27-29, 68-70, 79, 80, 87, 88, 229, 230 

Surface 245, 246 

Pressures and Friction 240, 241 

Process Work 129-131 

Pump Governor (Vacuum) 174, 175 

Pumps — ^Condensation 205-208 

Differential Vacuum Pump, "DH" Series 30, 31 

"D'* Series 41, 42 

Vacuum Pump (Return Line) 74-76, 187-204 

Selection of 192-196 

Installation Suggestions 198-202 

Specifications. . , . „ , . , . ,203-204 

Care of ^ 1% 

Radiation — Calculating B,t.u. Method ' ,214-218 

Pipe Coil Surface 245, 240 

Chart Method 223, 224 

Co-efRcients of Heat Transmission 217, 218 

Connections 29, 80, 88, 110-115, 140, 141, 148, 229 

Figunng 214-218 

Heat Values 219, 220 

Proportioning and Selection of , , 219 

Tappings 228 

Radiator Enclosures 221 

Radiator Traps— See Traps 

Reftulatinft Plate 53, 54, 137-139 

Regulator (Damper) 158, 159 
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Repair Parts— Pump Governor 175 

Traps, Radiator 1$2, 19J 

Medium Presaure 184 

Valves, Packless Radiator 185 i86 

Preasure Reducing 170 

Vacuum Pump Governor 175 

Research Laboratories 14-18 

Return Heatinfi System^See Heating Systems 
Return Trap— See Traps 

Satisfactory Heat 9-13 

Scale Pockets 134 

Shipments 4 

Soot, Deposit in Boilers 253 

Speciflcations— Dunham Differential Vacuum Heating System 

''D" Series 94-96 

■'DH' Series 96-98 

Dunham Home Heating System 103, 104 

Dunham Return Heating System _ ,101* 102 

Dunham Vacuum Return Line Heating System 99,' 100 

Pumps (Vacuum) 203^ 204 

Steam — Properties ' 236 

Plow in Pipes 237 

Memoranda " 238 

Strainers 176-178 

Symbols, Standard 234, 235 

Syphon (Gauee) ' 165 

Tables — Pipe Sizing — Allowance for Resistance to Flow 29, 88 

Differential System — ^Steam Mains '28 

Steam Main Drips 29 

Return M ains 28 

Risers 28 

Radiator Connections 29 

Home Heating System — Steam Mains 87 

Steam Main Drips 87 

Return Mains 87 

Risers 88 

Radiator Connections 88 

Return Heating System — Steam Mains 79 

Steam Main Dripa 80 

Return Mains 80 

Riaers 80 

Radiator Connections 80 

Steam and Return Main Loops 231 

Vacuum Return Line System — Steam Mains , 69 

Return Mains 70 

Risers 70 

Radiator Connections 80 

Tables— Roughing In Dimensions and Capacities 

Air Eliminator Type 220B I54 

,. ^. ,, , Type221A i.,.! 156 

Air Line Valve I33 

Centrifugal Pumps . . \\\\ . .\\\\ \ 212 

Check Dampers '_[ 1(^0 

Condensation Pumps 207, 208 

Damper Regulators 158 

Flanges, Companion 164 

Gauges \\'\ 1^5 

Lift Fittings 179 

Pump Governor (Vacuum) I74 

Strainers [ / 178 

Sub-Atmospheric Pressure Reducing Valves (Type 302) , ". , ! ,45, 46 

Traps — Radiator (Differential) 51 

Radiator for Low Pressure ^ Vac- Return Line Syatems- ! \ \ 109 

Float and Thermostatic (Differential) 52 

Float and Thermostatic for Low Pressure & Vac. Return 

Line Systems 1 17 

Medium Pressure ' , * 126 

Return 163 

Vacuum Pump (Return Line) 199^ 201 
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Tables — ^Rouahin^ in Dimen. & Cap. (Continued) 

Valves -Packless Radiator— Types 100 to 130 140-1^ 

Types 140 to 170 147-15 

— Pressure Reducing— Types 300 and 310 {For Low Pres- 
sure & Vac. Return Line Systems) 1( 
Type 302 (Sub-atmospheric) ... .45, ^ 
Tables— Miscellaneo us 

Area — Square feet, Walt, Floor or Ceiling 22 

Windows, two-pane . _ 22 

Chimney. (Sise for Heating Boilers) 21 

CircleSt Area and Circumference of 24 

Co-Efficients of Heat Transmission 217, 21 

Cubical Contents (Roorns) 2.^ 

Exposure Percentage _ 21 

Head of Water Corresponding to Different Pressures » -....., 24 

Measures, Metric and English 25 

Pipes and Piping — Connections, Branch 2< 

Offset 249-2; 

Dimensions of Standard Wrought-Iron and Steel Pipe 2' 

Equation 2' 

Expansion 2? 

Pipe, Square Feet of Surface per Lineal Foot of 24 

Pipe Coils 1-in. Square Feet of Surface in 24 

l!4-in.. Square Feet of Surface in 24 

Pressures for Different Heads of Water 24 

Radiation— Enclosures (allowance for) 21 

Heat Emission (for Radiation) 219 2j 

Paint (Effect of) 2: 

Steam — Steam Table 2*- 

FIow of Steam In Pipes 2? 

Temperatures. Inside .21 

Ventilation— Air Velocities 252, 25 

Final Temperatures and Condensing Rates Vento Heaters ' 25 

Heat required to raise air temperature 2f 

Heat given up by air in cooling 25 

Water— Boiling Point of Water at Various Altitudes .\ . 22 

Friction inElbows, ,..,., 24 

Friction inPipes 24 

Tank, Accumulator. , _ , , .55 75 19 

Tank Heaters and Connections ', , ' ^ 

Telegraphic Code [/.][.][ 

Temperatures, Inside. , !,.,!.!_, 

Temporary Caps ] 

Temporary Union Elbows . . . 
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Traps— Radiator (Differential Systems) .50, 5 

Radiator (For Low Pressure and Vac. Return Line Svstems).iOS-I1 

hioat and Thermostatic (Differential) 5 

Float and Thermostatic 

(For Low Pressure and Vac. Return Line Systems) 116-13 

Medium Pressure. . . 125-13 

g:^^"''" V VK ■■■ \ '..'.'.'.'..:'.'/.'.:.'.'.'.'. 161-16 

bizmg 01 (Drip) 23 

Tests ' 14.1 

Vacuum Return Line Heating iSystem— See Heating Systems 

Vacuum Pumps— See Pumps 

Vacuum Pump Governor. 174 17 

Valves-Air Line '...'.'.'.'.'. :U2; 13 

Check j5 

Globe and Gate .//....[]. 230 23 

Packless Radiator— Differential Systems. '.'. 53 ; 

For Low Pressure and Vac- Return Line Systems 134-15 

Pressure Reducing .45-48, 168-17 

bizing of 172 i; 

Ventilation " " ' " * jLV 2« 

Wall. (Area) -^'^' j, 

^*ter ;.:;;;:;:::;239-24 
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